Triangles

( Fastracl« Revision )

» Triangle: It is closed figure formed by three
intersecting lines. A triangle has A
three sides, three angles and
three vertices. In AABC, AB, BC
and CA are sides; ZA, ZB and
ZC are angles; A, B and C are
vertices.

» Congruence of Triangles: 4 i
Congruent means equal in all
aspects or the figures with same shapes and sizes.
The two triangles are said to be congruent, if the
sides and angles of one triangle are equal to the
corresponding sides and angles of the other triangle.
Congruence is denoted by the symbol ‘="

» Criteria for Congruence of Triangles:

1. SSS (Side-Side-Side) Congruence: If three
sides of a triangle are equal to the three sides of
another triangle, then the two triangles satisfy
the SSS congruency.

2. SAS (Side-Angle-Side) Congruence: If two
sides and the included angle of one triangle are
equal to the two sides and the included angle of
the other triangle, then the two triangles satisfy
the SAS congruency.

3. ASA (Angle-Side-Angle) Congruence: If two
angles and the included side of one triangle are
equal to the two angles and the included side of
the ather triangle, then the triangles satisfy the
ASA congruency.

4. RHS (Right-Hand-Side) Congruence: If the
hypotenuse and one side of one triangle are

equal to the hypotenuse and one side of the
other triangle, then the two triangles satisfy the
RHS congruency.

» Some Properties of a Triangle:

1.
2.

A

AN

Knowledge BGOSTER w
1.

. If any two pairs of ongles and one pair of

The sum of three angles of a triangle is 180°.
Angles opposite to equal sides of a triangle are
equal

. Sides opposite to equal angles of a triangle are

equal
Each angle of an equilateral triangle is of 60°.

. The altitude drawn from vertex, it bisects

perpendicularly the base of an equilateral and
isosceles triangle.

If AABC and APQR are congruent, then we
have to careful for writing In symbol le,
AABC = APQR, hence we do not write as
AABC = AQPR or AACB = APQR etc.

CPCT is a short form of writing corresponding parts
of congruent triangles.

Two geomelric figures are sald to be congruent, if
they are equal in all respects.

Every triangle is congruent to itself.

corresponding sides are equal, then the (wo
triangles are congruent. This may be called as AAS
congruence rule.

The medians of an equilateral triangle are equal.

& Practice Exercise

"@ Multiple choice Questions §

Q1. Which of the following is not a criterlon for
congruence of triangles?

a. SAS b. ASA ¢ SSA d. SSS
Q2. If AB = QR, BC = RP and CA = PQ, then:

a. AABC = APQR b. ACBA = APRQ

c. ABAC = ARPQ d. APQR = ABCA
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Q3.

In the given figure, AB | BE and EF | BE. Also
BC =DE and AB = EF. Then:

A F
M
B C D E
a. AABD = AEFC b. AABD = ACEF
c. AABD = AFEC d. AABD = ACMD
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Q4.

Q5.

Q6.

Q7.

Q8.

Q9.

Q10.

Q1L

Qle.

It is given that AABC = AFDE and AB =5 cm,
ZA+ ZB + ZC=180° /B =40° and ZA = 80°.
Then which of the following is true?

a. DF=5cm, £F = 60°

b. DF =5 cm, ZE = 60°

c. DE=5cm, ZE=60°

d. DE=5cm, £D =40°

In triangles ABC and DEF AB = FD and
ZA = /D. The two triangles will be congruent

by SAS axiom if:
a. BC=EF b. AC=DE
c. AC=FF d. BC=DE

If AABG; D, E and F are the mid-points of BC,
CA and AB respectively; then ADEF is not
congruent to the following triangle:

a. ABC b. BDF

c. AFE d. CDE

In AABC, AB = AC and ZB = 50°. Then ZC is
equal to:

a. 40° b. 50°

c. 80° d. 130°

In AABC, ZA + /B + ZC =180° BC = AB and
/B =80°. Then ZA is equal to:

a. 80° b. 40°

c. 50° d. 100°

In APQR, ZR= /P and QR =4 cmand PR =5cm.
Then the length of PQ is:

a. 4cm b.5cm

c.2cm d.25cm

In the given figure, AB = A

AC, AD is the median and
its bisect A, then /BAD is
equal to: (use ZA + ZB+ ZC

= 1800) ‘
a. 15° b.30° 8 D C
¢ 20° d. 40°

In triangles ABC and PQR, AB = AC, £ZC= /P
and ZB = ZQ. The two triangles are:

a. isosceles but not congruent

b. isosceles and congruent

c. congruent but not isosceles

d. neither congruent nor isosceles

In the adjoining figure,
ABC is an isosceles triangle
whose side AC is produced
to E. Through C, CD is
drawn parallel to BA. The
value of x is: (Use the sum
of all angles of a triangle is
180°).

a. 56°

¢ 122°

b. 120°
d. 76°

QI3.

Ql4.

In the given figure, the ratio of ZPQS : ZPRS is:
P

Q R
a.l:1 B.1:2
e 25l dil:3
In the adjoining figure, x and y are:
A
g X
B E C
160
D

a. x=30° y =65°
c. x=35° y=65°

b. x = 35° y = 60°
d.x =y =45°

‘@/ Assertion & Reason Type Questions N\

Directlons (Q. Nos. 15-19): /n the following questions, a

statement of Assertion (A) is followed by a statement of a
Reason (R). Choose the correct option:

Q15.

Q 16.

a. Both Assertion (A) and Reason (R) are true
and Reason (R) is the correct explanation of
Assertion (A).

b. Both Assertion (A) and Reason (R) are true but
Reason (R) is not the correct explanation of
Assertion (A).

c. Assertian (A) is true but Reason (R) is false.

d. Assertion (A) is false but Reason (R) is true.

Assertion (A): If we draw two triangles with
angles 40°, 60° and 80° and the length of the
sides of one triangle be different than that of
the corresponding sides of the other triangle,
then two triangles are not congruent.

Reason (R): If two triangles are constructed
which have all corresponding angles equal but
have unequal corresponding sides, then two
triangles cannot be congruent to each other.

Assertion (A): In triangles ABC and PQR, if
/A= /P, /C= /R and AC = PR, then the two
triangles are congruent by ASA congruence.

Reason (R): If two angles and included side of
a triangle are equal to the corresponding angles
and side of the other triangle, then the triangles
are congruent by ASA congruence.
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Q17. Assertion (A): Im APQR, PQ = QR and v .. »
/R =75° then £P is 52°. ‘@Q Fill in the Blanks Type Questions N
Reason (R): In a triangle, angles opposite to
equal sides are equal.

Q18. Assertion (A): In AABC, P is the mid-point

Q 20. If two angles and the included side of one
triangle are equal to two angles and the

of BC. If PQ L AB and PR | AC, such that included sides of the other triangle, then the
PQ = PR, then BQ = CR. two triangles are .....ccceuvine, .
Q2L If AABC = APQR, then side of APQR equal to
the side BC of AABC is ....ocevrnnne :
Q22. In AABC, AB = AC, ZA + ZB + ZC=180° and
ZA = 50° the measure of /B i8 ...ccccevnrrrenne .
Q23. In right triangles ABC and DEF if
Reason (R): If two angles and the included hypotenuse AB = EF and side AC = DE, then
side of one triangle are equal to two angles and JAV. Y 1 O .

the included side of other triangle, then two Q24. In AABC, if ZC= /A, then AB = ....c.cevvvcnine -
triangles are congruent by ASA rule.

Q19. Assertion (A): In a quadrilateral PQRS, PQ = '@D TruelFalse Type Questions N
PS and PR bisects 2P by SAS congruence rule. ©

Q25. If AABC=APQR, then /B = /ZQand AC=PR.

Q
/\ Q26. If ABC is isosceles triangle with AB =
Pv?

AC and BD, CE are its two medians, then
BD = CE,

3 Q27. In AABC, if AB | BC and /A = /C, then AB #
Reason (R): Two triangles are congruent if one AC

hypotenuse side and one of the perpendicular
sideoftriangleis equalto the correspondingone  Q 28. Every triangle is not congruent to itself.
hypotenuse side and one of the perpendicular Q29.

The bisectors of two equal angles of a trinagle
side of the other triangle.

are equal.
‘ Solutions '
v
1. (c) SSA 4. (b) Given, AABC = AFDE, AB=5 cm, £ZB = 40°
2. (b) Given AB=QR, BC = PR and CA = PQ and £A=80°
% ; LA+ £B+ £C =180°
= 80° +40°+ £C=180° = LC=60°
Since AABC = AFDE or AFDE & AABC
FD = AB=5cm
“E = 2C = 60°
8 f ¢ R " P 5. (b) In given AABC and ADFE,
~. ACBA = APRQ AB =FD
3. (QIn  AABD and AFEC, A=2D
‘ If we consider AC = DE, then we say that
AB = EF [Given]) _
BC = DE (Glven] AABC = ADFE by SAS axiom.
- BC+CD=DE+CD COMMON ERR(DR%
= BD = CE Students are very careful for writing the congruency
il /ABD = /CEF = 90° of two triangles (l.e, AMBC = APQR). In this case we
write all the angles corresponding to the equal angles,
TR ! CK otherwise this will be wrong. So adequate practice is

required.

Two sides and the included angle of one triangle are
equal to the two sides and the included angle of the
other triangle, use SAS congruence rule.

6. (a) Since triangles, ADEF, AAFE, ACDE and ABDF
are all congruents.
AABD = AFEC [By SAS congruence] Hence, ADEF is not congruent to AABC.
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B D C

7. (b) In given AABC, AB = AC and £B =50°
Since, AB=AC

TiP:

Angles opposite to equal sides of o triangle are equal.

= £ZC = /B
£C = 50°

8. (c) In given AABC, £B = 80°
BC = AB
= ZA = £C

[--Angles opposite to equal sides of a
triangle are equal]
LA+ £B+ £C=180°

=5 ZA + 80° + £A =180°
= 2/A=100°
= ZA=50°
9. (a) In given APQR, £ZR = /P and QR =4 cm and
PR =5 cm.
Since, ZR = ZP

TiP:

@-TiP:

T Sides opposite to equal angles of a triangle are equaol.

= PQ=QR
=4 .cm
10. (b) Given AB = AC,
=5 £C= /B [~ Angles opposite to equal
sides of a triangle are equal]
=060°
: LA+ ZB + £C=180°
=5 ZA +60° + 60° = 180°
= ZA =60°

ZBAD= %AA [+ AD is the bisector of ZA]

_60°
S 2
11. (a) In given AABC and APQR
AB = AC, £C = /P and £B = £Q
Since AB = AC, therefore AABC is an isosceles
triangle.

JAWAN

= 30°

2 ZC= /B
= ZP = £Q
= APQR is an isosceles triangle.
But it is clear that AABC is not congruent to ARQP.
12. (a) In AABC,
AB = AC [Given]

T’ Angles opposite to equal sides of a triangle are equal.

= ZACB = ZABC
@ 62°
In AABC, use the sum of all angles of a triangle
is 180°
2 /A + 7B+ /ACB =180°

= x+62°+62° =180°

= x=180° — 124° = 56°
13. (a) In the given figure, join PS. p

In APQS and APRS,
PQ = PR (Given]
PS=PS  [Common] A
and QS =RS (Given)Q *R
= APQS = APRS by SSS congruency
—  ZPQS = /PRS

. ZPQS 3 '1_
ZPRS 1
14. (b) In AABD and AACD,
AB = AC [Given]
BD=CD [Given]
AD = AD [Common]
AABD = AACD [By SSS]
= ZBDA = ZCDA [By CPCT]
=y y = 60°
and ZBAD = £CAD (By CPCT)
38 =%
or x = 35°

15. (a) Assertion (A): There is no rule of congruency
when both triangles have equal corresponding
angle but sides are different. So, these two
triangles are not congruent
Therefore, Assertion (A) ts true.

Reason (R): It is also true.

Hence, both Assertion (A) and Reason (R) are
true and Reason (R) is the correct explanation of
Assertion (A).

16. (a) Assertion (A): It is true to say that two angles
and the including sides of two triangles are equal
then they are congruent by ASA rule

VAWAN
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Since AB = AC

@;TiP'

r 1
I Reason (R): It is also true. 25. True, |
Hence, both Assertion (A) and Reasaon (R) are true Given AABC = APQR,
I and Reason (R) is the correct explanation of - /B = /Qand AC = PR [By CPCT] |
Assertion (A). 26. True,
I 17. (d) Assertion (A): In APQR, P Given, AABC is isosceles. R l
I PQ = QR and AB = AC l
- R = /P =75° In ABAD and ACAE E D
I [~ Angles opposite to equal Q R i‘g f fg‘ [Corgrpon] |
sides are equal] AD - AE ialven) B c
I 20, ASsRItion (’s) v iatie. (- D is mid-point of AC and E is mid-point of AB l
I Reason (R): It is true to say that angles opposite AD=DCand AE=8E l
to equal sides of triangle are equal Alsos AB = AC = AE = AD)
I Hence, Assertion (A) is false but Reason (R) is true. - ABAD = ACAE [By SAS congruency) |
I 18. (b) Assertion (A): In APQB and APRC, =5 BD = CE [By CPCT) |
BP = PC [+ P is the mid-point of BC]
COMMON °
| e [COMMON ERR@_R ‘ |
. . Students make error while applying the congruence
[- Angles opposite to equal sides are equal] rule. So, please be careful.
I and PQ=PR [(Given) l
27. True,
I APQB = APRC [by RHS congruence] S A B A |
= BQ =CR [By CPCT] B = 90°
I 40, AsERrTan ("_:\) s rue. In a right angled triangle, l
I Rasgnn (R KL S0 nTE, hypotenuse is alwa reater |
Hence, both Assertion (A) and Reason (R) are true I:!p Fik ys g’d C
I and Reason (R) is not the correct explanation of than any erthe remaning sees l
Assertion (A). 2 AB # AC
| 19. (b) Assertion (A): In APQR and APSR, 28. False |
PQ = PS [Given] 29. True
I ZRPQ = ZRPS [ PRbisects ZP] . |
I PR =PR ([Common] *@Q Case Study Based questions N I
APQR = APSR  [by SAS congruence rule]
Reason (R): It is al§o true. One day, a geometry teacher came a
I Hence, both Assertion (A) and Reason (R) are true to i lae wrd shie deicied T |
I but Reason (R) is not the correct explanation of s itz abost e ifangle |
Assertion (A). s
51l B She was considering a Mathematic
I 21‘ ?ngmj;éc - problem for students; in AABC, 8 D C |
n e B AFQ AD is the perpendicular bisector o
| = BC = QR (By CPCT] of BC. |
I 22. In given AABC, AB = AC and ZA = 50° |
I i ngles opposite to equal sides of a triangle are equal. |
= Z = #B
| LA+ £B + £C = 180° (Given] |
50° + /B + #B =180°
I = 2B =130° P b - |
I = £B = 65", She asked the following questions from the l
23. AEFD students.
I 24. In a AABC, if ZC = ZA, then sides opposite to On the basis of the above information, solve the |
equal angles are equal Jollowing questions.
I AB = BC |
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QL

Qa2

Q3.

Q4.

Q5s.

AADB is congruent to AADC by:
a. AAS axiom b. ASA axiom
c. RHS axiom d. SAS axiom

AABC is a/an:

a. right angled triangle

b. isosceles triangle

c. equilateral triangle

d. isosceles right angled triangle

In given figure, length of AB in AABC is:

a.6m b.4m

c.5m d.7m

The area of AABC is:

a. 9 m? b. 10 m?

c. 12 m? d. 14 m?

Which of the following axiom is not satisfy the

condition of congruency?

a. RHS b. ASA

c. SSS d. SSA
[Calutione |

[

I

G- TiP:

Perpendicular bisector divides the line in two equal
parts.

Solutions |
(d) In AADB and AADC

AD = AD [Comman]
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5.

BD =DC
[~ AD is perpendicular bisector of BC]
and ZADB = ZADC =90°
AADB = AADC by SAS axiom.

So, aption (d) is correct.
(b) - AADB = AADC,

AB = AC
Hence, AABC is an isosceles triangle.
So, option (b) is correct.
(c) In right angled AADB, use Pythagoras thearem

(By CPCT]

AB = y/(BD)? + (AD)? = /(4)? + (3)2
[‘.‘BD=DC=E= 4m]
Z

[Common side]
=16+9=25=5m

So, option (c) is carrect.

(c) Area of AABC= %x BC x AD

:%x8x3:12 m?

So, option () is correct.
(d) SSA axiom is not the condition of congruency.

Case Study 2

QL

Q2.

Q3.

Q4.

Q5.

Red Pyramid (or North Pyramid) is the largest
pyramid in cairo EgyptUs capital. It is a rusty red
pyramid made up of red limestones. The height of
the pyramid is 105 m and its base is 220 m.

It is also believed that it was P
Egyptians first successfuly

attempt at constructing a

smooth side pyramid. It can be A

seen that two triangles APQR @ R
and ASTU have been marked U

in the images of pyramid, such that ST I PQ and
TU Il PR and £P = £T.

On the basis of the above infornnation, solve the
Jfollowing questions.

Which of the following is not a criteria for
congruency?

a. S5S b. SSA c. ASA d. RHS

If /TSU =40° and TS = TU, then Z/STU is:

a. 100° b. 110°

e 120 d. 130°

If ZQPR =50° and QP = PR, then ZPQR ls:

a. 65° b.70°

¢ 757 d. 80°

If hypotenuse and one side of one triangle
are equal to the hypotenuse and one side of
the other triangle then the two triangles are
congruent by axiom.

a. SSS b. RHS

c. SAS d. ASA

Area of two congruent figures is:

a. equal b. not equal

c. (a) or (b) d. do not say anything

'| Solutions '| —
(b) SSA is not a criteria for congruency.
So, option (b) is correct.
(a) In ATSU,
TS =TU
= £ZU =4S =40°
(Angles opposite to equal sides are equal)
LT+ £S5+ ZU =180°
£T +40° +40° = 180°
=5 ZT =100
So, option (a) is carrect.

(Given)
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3

TiP

Angles opposite to equal sides of a triangle are equal

(3) In APQR,

QP =PR [Given]

Case

QL

Q2

Q3.

Q4.

Q5.

= ZR = ZQ
/P+/Q+ /R=180°
LP+ £Q + £Q = 180°

50° +2£Q =180°

= 2ZQ =130° = ZQ=65"
So, option (a) is correct.
(b) RHS

So, option (b) is correct.
(a) Area of two congruent figures is always equal
So, option (a) is correct.

Study 3

Sunil is a farmer who is having a triangular plot
As the land is limited with him, so he decided 10
divide his land in four parts so that he can use
muluple cropping method in which fields are
growing with different seads. The field is divided
as shown below.

In this figure, AABC A

and ADBC are two

isosceles  triangles on

the same base BC and

vertices A and D are on

the same side of BC.

Line AD is extended to B —t &
BC, which intersect at point E.

On the basis of the above information, solve rhe
Jollowing questions.

If Sunil decides to grow crop in AABD, then
which of the other triangle is of exact shape and
size?

a. AABD = AACD b. AABD = ABDE

c. AABD = AACE d. AACD = AAEB

In ABDG, if ZB + ZD + ZC =180°, /D = 70°,
then /B is equal to:

a. 70° b. 60° c. 55° d. 80°

If Sunil decides to grow multiple crop in ABDE,
then which of the other triangle is of exact
shape and size?

a. ABDE = ACDE b. ABDE = ACED

c. ABED = ACDE d. ACED = AEBD

Which of the following pair is congruent?

a. AABE and AADC b. AABE and AACE

c. AAEC and AADB d. AABE and AABD

Two circles with same radii but different
centres, then they are:

a. not always congruent

b. always congruent

c. congruent in some special cases

d. congruent when areas are different

- L -
Solutions Ir .
1. (a) In AABD and AACD
AB = AC (Given)
BD = DC [Given]
AD=AD [Common]

Hence, AABD = AACD.
So, option (a) is correct.
(c) Glven £D =70°
ZB+ £D + ZC=180°
ZB+70° + 2B = 180°
[ BD=DC =4C= £B]

[By SSS rule]

=5 2/B=110°
= #B =557
So, option (¢) is correct.

(a) In ABDE and ACDE,
BD=CD (Given)
DE =DE [Common]
and BE=EC (Given]

TR!CK
(Three sides of a triangle are equal to the three sfdes]

of another triangle, use SSS congruence rule.

4.

wn

.. ABDE = ACDE
So, option (a) s correct.
(b) In AABE and AACE,
AB = AC
BE = EC
and AE = AE
AABE = AACE
So, optian (b) is correct.

[By SSS rule)

[Common]
[By SSS rule)

(b) Two circles with same radii but different centres
are always congruent.
So, option (b) is correct.

Case Study 4

QL

Q2

John recently read a Mathematics experiment. He
was keen lo perform it on its own. He choosed a
long building whose height he want to know, he
placed a mirror at ground. He is standing at some
distance to the building as well as mirror. John
height is 5 m and the distance of John from mirror
is 12 m and distance of building from mirror is also

12 m and its height 5 m.

E G
E w
n mirror 3
Al B

12m D 1Zm
On the basis of the above inforination, solve the
Jollowing questions.
Write two congruent triangles formed in the
given figure.
Find the distance between top of building and

MIrror.
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Q 3. Find the area of AAED.

Q4. In the given figures, find the measure of
ZB'A'C.

3x+15°

|' Solutions
1. In AAED and ABCD,
AD=BD=12m
AE=BC=5m
and ZA = 2B =280°
AAED = BCD [By SAS rule]
2. Innght angled AEAD, use Pythagoras theorem,

ED=+(AEY + (AD)?

= \/(5)2 +12)° =25+144
= 1}169 = 13 m.

Hence, the distance between top of building and
mirror is 13 m.

3. N AAED=%XADXAE

=%><12><5=30 m?

4. In AABC and AA'B'C’

AB=AB"=5cm (Given]
£B = ZB' =60° (Given]
and BC=BC=5cm
AABC = AA'B'C [By SAS congruence]
= ZBAC = ZB'A'C’ [By CPCT]
= 4x=3x+15°
= H="159
o ZB'A'CT =3x+ 15°
=3 x15°+15° [« ¥=157]

=45% + 15° = 60°
Case Study 5

Kushal is a property dealer. P
He has been in this business
from past 12 yr. He bought
a triangular shaped plot. It .
divides the plot into four parts Q ‘ \<
which is shown in the figure. T
On the basis of the above information, solve the
following questions.

Q 1. If Sunil decides to sell two plots, then show that

two triangles APQR and APSR have exact shape
and size?

Q2. InAQRS, Z/RQS = 50° then find ZQSR.
Q3. If ZQPS = 60°, then find ZQPT.

A [ Solutions | .
1. In APQR and APSR,
PQ=P5
QR =RS
and PR=PR
APQR = APSR
2. In AQRS, ZRQS = 50°
Since QR =RS
= ZQ5R = ZRQS =50°
[~ angles opposite to equal sides are equal]
3. In AQPT and ASPT,

[Given]

(Given)

(Common)

[By SSS congruency)

PQ = PS (Given)
PT=PT ([Commaon)
and ZQTPi= ZSTP'=90°

TR!CK
The hypotenuse and one side of one triangle are

equal to the hypotenuse and one side of the other
triangle, use RHS congruence rule.

AQPT = ASPT [By RHS Congruence rule)

=  ZQPT=/SPT [By CPCT]
ZQPS = 60°
=  2/QPT=60° = ZQPT =30°

'@/ Very Short Answer type Questions N\

QL Itis given that AABC = ADEEF Is it true to say
that AB = EF? Justify your answer.

Q2. In triangle ABC and PQR, ZA = ZQ and
£ B=/R.Which side of APQR should be equal
to side AB of AABC so that two triangles are
congruent? Give reason for your answer.

Q 3. Eand F are respectively the mid-points of equal
sides AB and AC of AABC, show that BF = CE.

Q 4. Inthefigure,if AB=DC, ZABD = ZCDB which
congruence rule would you apply to prove

AABD = ACDB?
D t C
A * B

Q5. APQR = AABG, if /P + /Q + /R = 180°,
PQ=5cm, £/Q=40°and /P = 80° calculate the
value of ZC.

Q6. InAABC, ZC=/ZAand BC=6cm.IfAC=5cm,
then find the length of AB.

Q7. In APQR, PE is the perpendicular bisector of
ZQPR, then prove that PQ = PR.
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Q8. InAPQR, ZP + ZQ + ZR =180° £ P =70° and
ZR = 30°. Which angle of this triangle is the
longest?

‘@I Short Answer Type-l Questions N

Q1. Inthefigure, AABCand ADBC are two isosceles
triangles on the same base BC. Prove that
ZABD=/ACD.

<

Q2. In the figure, if ZABD = ZACE, then prove
that AB = AC.

>}

>l - . I

D B C E
Q 3. Ingiven figure, AD = BC and BD = AC, prove
ZDAB = ZCBA.

X

c D

Q4. In given figure, if /1 = #2 and /3 = /4, then
prove that BC = CD.

A D
2
1
4
3
B C
QS. In figure, XP = BP and AX || BY, prove that
AAPX = AYPB.
XS B

A

A Y

Q 6. Inthe figure, OA = OB and OD = OC. Show that

(i) AAOD = ABOC
(ii) AD = BC

A D

Q7. In triangle ABC, D is mid-point of side AC
such that BD:%AC and ZA+/B+/C=180°.

Show that ZABC is right angle.

Q8. In figure, ABCD is a square and P is the
mid-point of AD. BP and CP are joined. Prove
that Z/PCB = ZPBC.

A B

D C

Q9. PSis an altitude of an isosceles triangle PQR in
which PQ = PR. Show that PS bisects / P.
Q10. In the given figure, ABC 2
Is an isosceles triangle in
which AB = AC and LM is L ﬂ M
parallel to BC. If ZA = 50°,
ZA+/B+/C=180° find
ZABC. s c
Q 11. Two lines I and m intersect at point O and P is
a point on line n passing through point O such
that P is equidistant from I and m. Prove that n
is the bisector of the angle formed by I and m.

'@/ Short Answer Type-Il Questions N

QL. Line/is the bisector of an angle A and B is any
point on I. BP and BQ are perpendiculars from
B to the arms of £ A (see figure). Show that:
(i) AAPB = AAQB.
(i1) BP = BQ or B is equidistant from the arms of
ZA.
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Q2. Inthegiven figure, BA | CA,RP L QP, AB=PQ
and BR = CQ. Prove that PR = AC.

A

g

P

Q3. In the given fipure, BM and DN are both
g g
parallel and perpendicular to AC such that AC
bisects BD and BM = DN. Prove that MR = NR.
D C

A B
Q 4. In the given figure, PQRS is a square and SRT is
an equilateral triangle prove that:
(i) PT=QT
(ii) ZTQR=15°

5 767 Q

Q5. In a right-angled triangle, if one acute angle is
double the other, then prove that thehypotenuse
is double the smallest side.

Q6. In AABC, altitudes BE and A
CF are equal.

Prove the following results: F E
(i) AABE = AACF
(ii) AB=AC B

Q7. In the given figure, ABC is an isosceles triangle
with AB = AC, D and E are points on BC such
that BE = CD. Show that ADE is an isosceles

triangle.
gl A

Q8. ABCD is a square. M is the mid-point of AB
and PQ L CM, PQ meets AD at P, CB produced
at Q. Prove that:

(i) PA = BQ
(ii) CP=AB+PA
D o
P
A0 48
M\’\

Q

Q9. Triangle ABC is an isosceles triangle such that
AB = AC. Side BA is produced to D such that
AD = AB. Show that ZBCD is a right angle.

‘/ Long AnSwer Type Questions \J

QL In the given figure, if AC=BC, ZDCA = ZECB
and ZDBC = ZEAC, then prove that AE = BD.

M\
A + C - B

Q2. In a rhombus ABCD, O is any interior point
such that OA = OC. Then prove that D, O and B
are collinear.

Q 3. In the figure, OA = OB, OC = OD and ZAOB

= #COD. Prove that AC = BD.
@]

D
A C \/
8
Q 4. If the bisector of an angle of a triangle bisects

the opposite side, prove that the triangle is
isosceles.

Q5. If two isosceles triangle have a common base
prove that the line joining their vertices bisects
them at right angles.
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Q6. In the given figure, ABCD is a square, EF is
parallel to diagonal BD, /1= /2, /3 = /4 and
EM = FM. Prove that:
(i) DF = BE.
(ii) AM blsects 2~ BAD.

D A

3 4
& 3 B

Q7. AABC and ADBC are two isosceles triangles
on the same base BC and vertices A and D are
on the same side of BC. If AD is extended to
intersect BC at P, show that:

(i) AABD = AACD
(ii) AABP = AACP

(iii) AP bisects ZA as well as £D.
A

B L

Q8. Line segment joining mid-point M and N of
parallel sides AB and DC, respectively of a
trapezium ABCD is perpendicular to both the
sides AB and DC. Prove that AD = BC.

Q9. In the given figure, OA = OD and /1 = 2.

Prove that AOCB is an isosceles triangle.

‘ Solutions I
4

Very Short Answer Type Questions

_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

1. No, AB and EF are not corresponding sides in
triangles ABC and DEF but AB corresponds to DE.

So, AB = DE.
2. In AABC and AQRP,
ZA=2Q (Given]
ZB= /2R [Given]
A Q
B cC R P

f  AB=GQR then,
AABC will be congruent to AQRP.

te., AABC = AQRP [By ASA congruence]

3. In AABF and AACE, A
AB=AC [Given]
LA = ZA E F

[Common]

AF = AE B C

[ AB = AC = %:% = AE = AF]

AABF s AACE [By SAS congruence]

= BE= GE [By CPCT]

4. In AABD and ACDB,

AB=DC (Given]
ZABD = £CDB (Given)
BD=8D [Common]
. By SAS congruence,
AABD = ACDB

5. Given, PQ=5cm, £ZQ = 40° and ZP =80°.
£P + £Q + LR =180°
ZR=180° - (£P + £Q)

p A
80
&
iy
407
Q R B G
= /R=180°" - (80° + 40°)
= ZR=60°
.~ APQR = AABC (Given)
ZR=,C=60° [By CPCT]

6. InAABC, ZC=ZA

TiP

Sides opposite to equal angles of a triangle are equal.

= AB = BC
= AB=BC=6cm (Given]
Hence, the length of AB is 6 cm.
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7. In APEQ and APER,

nm
Q E R
£PEQ = ZPER [Each 90°]
PE = PE [Common]
ZQPE = ZRPE [Given]

TR!CK

Two angles and the included side of ane Uriangle are
equal to the two angles and the included side of the
other triangle, use ASA congruence rule.

APEQ = APER
Thus, PQ = PR

[By ASA congruence]
(By CPCT]
Hence proved

8. Given, in APQR,

ZP=70° and ZR=30°
P

70°

30°
Q R

/ZP+/Q+ ZR=180°
= 2ZQ=180°-(70°+ 30°) = 80°
Hence, 2 Q is greatest.

Short Answer Type-l Questions

_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

1. Join AD in the figure.
A

D

In AABD and AACD,
AB = AC (Given)
BD=CD [Given]
AD = AD [Common]
AABD = AACD [By SSS congruence]
Thus, ZABD = ZACD [By CPCT]

Hence proved

2. From figure, ZABD + ZABE = 180°
[Linear pair] ...(1)
Also, ZACE + ZACD = 180° [Linear pair] ...(2)

ZABD = ZACE [Given] ...(3)
From egs. (1), (2) and (3), we get
ZABE = ZACD
or ZABC = Z/ACB

TiP

Sides apposite to equal angles of a triangle are equal.

- AC = AB
Hence proved
3. In ADAB and ACBA,

AD = BC (Given)
BD = AC [Given]
AB = AB [Common)]
ADAB = ACBA [By SSS congruence)

Thus, ZDAB = ZCBA [By CPCT]
Hence proved

4. In AABC and AADC,

s [ [Given]
AC=AC [Common]
Z3=/4 [Given)
AABC = AADC [by ASA congruence]
Thus, BC=CD [By CPCT]

Hence proved
5. Given, AX || BY
In AAPX and AYPB,

PX = BP [G’;Ven]
ZPXA = ZPBY = 30°
ZXPA = Z/BPY [Vertically opposite angles]

- AAPX = AYPB Hence proved
6. () In AAOD and ABOC,
OA =0B (Given)
ZAOD = £BOC [Vertically opposite angles]
0D = 0C [Given]
. AAQOD = ABOC [By SAS congruence]
() .~ AAQOD = ABOC
- AD=BC [By CPCT]
Hence proved
7. In AABC, D is mid-point of AC. A
AD=CD=ZAC  .(1) f
1 D

BD=5AC (Given] ..(2)
From egs. (1) and (2), we get A
AD=BD and CD=BD c& Mg

TiP

Angles opposite to equal sides of a triangle are equol

= Z2=/4 and £1=/3 3)
In AABC,
Z/ABC + ZACB + #CAB = 180°
L1+ £2+ 23+ £4=180°
L1+ £2+ 1+ £2=180° [From eq.(3))
2(£1+ £2)=180°
21+ 22=90°
ZABC = 90°
So, AABC is a right angle.

sbuu il

Hence proved
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8. In APAB and APDC, Short Answer Type-ll Questions

i’; : Ei[j) (Sides of 2 isc\;g 1. Given: | bisects ZA, BQ 1L AQ and BP L AP.
/PAB = /PDC [Each 90°] To Prove: (i) AAPB = AAQB
. APAB = APDC (By SAS congruence] () BP=BQ or B is equidistant from the arms of ZA
Thus, PB=PC (By CPCT] Proof: (i) In AAPB and AAQB,
= ZPEB= 2 PBE [Angles opposite to equal /PAB = /QAB [lis the bisector of £ A]
sides of a triangle are equal) / APB = /AQB (Each 90°]
Hanca:proyed AB = AB [Common]
9. In.APQS and APRS, P . AAPB=AAQB [By AAS congruence]
(W) -.- AAPB = AAQB
BP =BQ [By CPCT])

or B is equidistant from the arms of ZA.
Hence proved

2. Glven: BA L CA, RP L QP AB =PQ and BR = CQ.

10.

11.

Thus, ZQPS = ZRPS [By CPCT]
Hence, PS bisects ZP. Hence proved
In AABC, AB = AC (Given]
LE = £B
[Angles opposite to equal sides are equal]
= LA+ £B+ £C=180°

=% 50° + £B + £C = 180°

= 50°+ 248 =180°

— LB:]-BUGZJZ 650
LB=gC =657

Hence, ZABC = 65°

I
Q

&
v
|

m
In AOQP and AORP,
ZPQO =/ PRO [Each 90°]
OP=0P (Carmmon)
PQ =PR [Given]
AOQP = AORP [By RHS congruence]
Thus, ZPOQ = ZPOR By CPCT]

Hence, n is the bisector of # QOR.
Hence proved

Q S—I R To Provg: AC = PR
PQ = PR (Given] ik i 8
PS — PS (Common] ing BQ on both sides, we get
/PSQ = /PSR = 90° [PS is altitude] BR + ?2% = falfg +BQ o
! = =
TR = CK Now, in AQPR and ABAC
The hypotenuse and one side of one triangle are PQ = AB (Given]
equal to the hypotenuse and one side of the other JP=/A (Each 90°]
triangle, use RHS congruence rule. QR = BC (Fraii &6, (11)
APQS = APRS [By RHS congruence] AQPR = ABAC [By RHS congruence)

Thus, PR = AC [By CPCT]

Hence proved

. Given: BM 1L AC, DN L AC and BM = DN.

To Prove: AC bisects BD.
Proof: In ABMR and ADNR,
ZN=/M (Each 90°]
BM = DN (Given)
BR=DR [ BD is a bisector of AC]
ABMR = ADNR [By RHS congruence]

= MR = NR [By CPCT]

. Given: PQRS is a square and SRT is an

equilateral triangle.
To Prove: () PT=QT
(i) ZTQR = 15°
Proof: () .- PQRS is a square and SRT is an
equilateral triangle.
ZPSR =90° and £TSR = 60°
ZPSR + £TSR = 150°
Similarly, £ QRT = 150°
In APST and AQRT,
PS = QR (Sides of a square]
ZPST = ZQRT =150° [Proved above]
ST=RT
[Sides of an equilateral triangle]
APST = AQRT [By SAS congruence]
Thus, PT=QT [By CPCT] Hence proved
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Sides opposite to equal angles of a triangle are equal.

() In ATPQ,
PT = QI [Proved above]

= ZPQT = ZQPT = 75°
Since PQRS (s a square.
Therefore,

ZPQR =90°
= ZPQT + ZTQR = 90°
= 75°+ ZTQR = 90°
=] ZTQR = 15°

5. Letus consider a right-angled AABC right-angled

at B.
Let ZCAB = xand ZACB = 2x.
Produce CB to D such that BD = BC

A
c B D
In AABC and AABD,
AB = AB [Common]
BC=BD [Produced]
ZABC = ZABD [Each 90°)
AABC = AABD [By SAS congruence]

AC = AD and #CAB = ZDAB [by CPCT]
Now, ZCAD @ x+ xw2x
=5 ZCAD=~ZACB

TiP:
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AD=CD
or AD = 2BC
= AC = 2BC

Hence, hypotenuse AC is double the smallest side
BC.

. Given: In AABC, BE I AC, CF | AB and BE = CF

To Prove: () AABE = AACF (i) AB = AC
Proof: (i) In AABE and AACF,

ZAEB = ZAFC = 80°

/BAE = ZCAF ([Comman angle]
and BE = CF [Given]
7 AABE = AACF  [By AAS congruence]
(i) Since AABE = AACF
: AB = AC [By CPCT]

Hence proved

. Given: In AABC, AB = AC and BE = CD.

To Prove: AADE is an isosceles triangle.
Proof: In AABC,
AB =AC (Given]
£ZC=/B [Angles opposite to
equal sides of a triangle]
BE=CD (Given)

= BD + DE = DE + EC
= BD =EC
In AABD and AACE,
AB = AC [Given]
ZB=2C [Proved above)
BD = EC [Proved above]
AABD = AACE [By SAS congruence]
Thus, ZADB = ZAEC [By CPCT]

Also, ZADB + ZADE = ZAEC + ZAED = 180°
[Linear pair]

= Z ADE = ZAED [-.' ZADB = ZAEC]

Thus, AADE is an isosceles triangle. Hence proved

. Given: ABCD (s a square. M is the mid-point of

AB and PQ L CM.
To Prove: (i) PA = BQ
() CP = AB + PA
Proof:
(1) In AAMP and ABMQ,
ZPAM = ZQBM [Each 90°]
AM = BM [+~ M is mid-point of AB]
ZAMP = /BMQ
[Vertically opposite angles]
AAMP = ABMQ [By ASA congruence]
Thus, PM = QM and PA = BQ [By CPCT]
Hence proved
(W) In ACMP and ACMQ,

CM=CM [Common]

ZPMC = ZQMC [Each 90°)

PM = QM [Proved above]

ACMP = ACMQ [By SAS congruence]

Thus, CP=CQ [By CPCT]
=5 CP=CB+BQ

= CP=AB+BQ [+ CB =AB]

=  CP=AB+PA [~ BQ=PA]

Hence proved

. Given: In AABC, AB = AC and AD = AB.

Construction: Join CD
To Prove: £ZBCD is a right angle.
Proof: In AABC, AC = AB

Ll= 42 (1)
[angles opposite to equal sides are
equall ;
In AADC, AB = AD 8 ¢
AC=AD [~ AB=AC]
L8 = /3 -(2)
In ABCD,

[Angles opposite to equal sides are equal]
Now, £1+ (£2 + £3) + £4 = 180°
[Angle sum property of a triangle]
= L2+ (L2+ £3)+ £3 =180
[From eq. (1) and eq. (2))
2(£2 + /3)=180°
£2 + £3=90°
ZBCD is a right angled.

U

!

Hence proved
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Long Answer Type Questions

1. Glven: AC=BC, ~DCA = Z/ECB and ~DBC = ~/EAC.

To Prove: BD = AE
Proof: Since /DCA = Z/ECB
Adding £DCE on both sides, we get
2 DCA + ZDCE = ZECB + £DCE
= ZECA = ZDCB
In AACE and ABCD,
ZECA = £D(CB [Proved above]

ZEAC = £DBC [Given]

AC=BC [Given]

AACE = ABCD [by ASA congruence]
Thus, AE =BD [By CPCT]

Hence proved

. Given: In rhombus ABCD, OA = OC

To Prove: D, O and B are collinear.

Construction: Join OD and OB.
A 8

Q/'./
//
////
Dk C
Proof: In AAOB and ACOB,
AO =CO (Given

J
OB =08 [Common]

AB = BC [-.- ABCD is a rhombus]
. AAOB = ACOB By SSS congruence]
Thus, ZAO0B = ~ZCOB

..(1) [By CPCT]
Similarly, AAOD = ACOD
Thus, ZAOD = ZCOD .(2) [By CPCT]

But #AOD + ~COD + ZCOB + ZAOB = 360°
(Complete angle)

= 2(£A0D + ZAQOB) = 360°
[From eqgs. (1) and (2)]
= ZAOD + ZAOB = 180°

D, O and B are collinear.  Hence proved

. Given: OA = 0B, OC = OD and ZAOB = ZCOD.

To Prove: AC=BD

Proof: Since Z/AOB = ZCOD

Subtracting £COB on both sides, we get
ZAOB - Z(COB = ZCOD - ZCOB

ZAOC = /BOD
Now, in AAOC and ABOD,
AO = 0B [Given]
ZAQC = ZBOD [Proved above]
OC=0D (Given)
TR!CK

Twao sides and the included angle of one triangle are
equal to the two sides and the included angle of the
other triangle, use SAS congruence rule.
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2 AAOC = ABOD  [By SAS congruence]
Thus, AC =BD [By CPCT]

Hence proved

. Let us consider a AABC where AD bisects ZA

and side BC.

To Prove: AABC (s isosceles triangle.
Construction: Produce AD to E such that AD = DE
and then join CE.

A

Proof: In AABD and AECD,

BD = CD [Given]
ZADB = ZEDC (Vertically opposite angles)
AD =ED [By construction]
- AABD = AECD [By SAS congruence]
Thus, AB = CE [By CPCT] ...(1)
ZBAD = #CED [By CPCT] ..(2)
ZBAD = ZCAD [Given] ...(3)
From eqs. (2) and (3), we get
ZCAD = ZCED
EC=AC ..(4)

[sides opposite to equal angles are equal]
From egs. (1) and (4), we get
AB =AC

So, the triangle is (sosceles. Hence proved

. Letus consider two isosceles triangles ABC and

BDC with common base BC.

To Prove: AD bisects BC at right angles.
Proof: In AABD and AACD,

AB = AC [Given]

AD = AD [Common]

BD =(CD [Given]

AABD = AACD [By SSS congruence]

Thus, ZlwZ2 (By CPCT]
Now, in AABE and AACE,

AB = AC (Given)

1= &2 [Proved above]

AE = AE [Cammon]

AABE = AACE [By SAS congruence]

Thus, BE=CE
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and £3=/4 [By CPCT]
But 3+ 24 =180° [Linear pair]
= 2453=180°
= 23 =90°

£3=/4=90°

Hence, AD bisects BC at right angles.
Hence proved
6. Given: ABCD is a square, EF || BD and EM = FM.
To Prove: (i) DF = BE.
(i) AM bisects £ BAD.

Proof:
() Since EF || BD (Given)
= Ll=42 and £3=44 (Given)
L2=/44 [Each 457
= Zl=#3

CE=CF [Sides opposite to equal
angles of a triangle are equal]
=  BC- CE = BC - CF [Subtracting from BC
both sides]

= BC-CE=CD-CF
[~.- BC=CD, sides of a square]

= BE = DF
ar DF = BE Hence proved
(i) In AADF and AABE,
AD = AB [Sides of a square]
/D=2/B [Each 907
DF = BE [Proved above]

AADF = AABE  [By SAS congruence]

Thus, AF = AE and /5= /6 [By CPCT] ...(1)
In AAMF and A AME,

AF = AE (From eq. (1))

AM = AM (Common)]

FM = EM [Given]

AAMF = AAME  [By SSS congruence]

Thus, L= /8 -(2)

Adding egs. (1) and (2), we get
5+ /7=/6+78
£ DAM = ZBAM
. AM bisects #BAD. Hence proved
7. Given: AABC and ADBC are two isosceles
triangles, in which AB = AC and BD = DC.
To Prove:
(1) AABD = AACD (W) AABP = AACP
(ii) AP bisects ZA as well as ZD.
Proof: (i) In AABD and AACD,

AB = AC [Given)

BD =DC (Given)

and AD = AD [Cammon side]
]

AABD = AACD  [By SSS congruence

() In AABP and AACP,
AB = AC (Given]
AP = AP [Common side)
and ZPAB = ZCAP [As AABD = AACD]
= ZBAD = ZCAD

AABP = AACP  [By SAS congruence]

(i) As prove above,
AABD = AACD (1)
=5 ZBAD = ZCAD [By CPCT]
and  AABP = AACP w2

On subtracting eq. (1) from eg. (2),
AABP — AABD = AACP — AACD
= ABDP = ACDP
ZBDP = ZCDP [By CPCT]
Hence, AP bisects ZA as well as ZD.
Hence proved
8. Given: In trapezium ABCD, AB || DC, M and N are
mid-points of AB and DC respectively.
To Prove: AD = BC
Construction: Join AN, MN and BN,
Proof: In AAMN and ABMN,

A . M . B
H N==p i
1|2
D - N ¥ c

AM = MB [M is the mid-point of AB)

L3=.4 [Each 90°]
MN = MN [Common)]
AAMN = A BMN [By SAS congruence]

Thus, Z£1=42 and AN =BN [By CPCT]
Subtracting both the sides from 907, we get

90r— 2“1 = 90— 22 [~ MN_LDC

= ZAND = ZBNC (1)
In AADN and ABCN,

AN = BN [Proved above]

ZAND = ZBNC, [From eq. (1)]

DN = NC [~ N is mid-point of CD)

AADN = ABCN [By SAS congruence]

Thus, AD=8BC [By CPCT]
Hence proved

9. Given: OA=0Dand /1= /2
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To Prove: AOCB is an isosceles triangle.
Proof: From figure,
Z1 + ZCAB =180°
and £2 + #BDC =180°
£1+ ZCAB = 22 + ZBDC
But Ll=12
ZCAB = £BDC

[Linear pair]

[Linear pair]

[Given]

In AOAC and AQDB,

ZCAB = #ZBDC [Proved above]
OA=0D [Given]
ZA0C = ~DOB

[Vertically opposite angles)

AOAC = AODB [By ASA congruence]

Thus, OC=08B [By CPCT]
. AOCB is an isosceles triangle. Hence proved

Multiple Choice Questions

Q1. In the following figures, measure of ZB'A'C' is:
A A’

Scm
a. 50° b. 60° c. 40° d. 65°

Q2. In triangles ABC and RQP, if AB = AC, ZC =
/P and ZB = ZQ, then two triangles are:
3. isosceles but not necessarily congruent
b. isosceles and congruent
. congruent but not isosceles
d. neither congruent nor isosceles.

Assertion and Reason Type Questions

Directions (Q. Nos. 3-4) I/n the following questions, a
statement of Assertion (A) is followed by a statement of Reason
(R). Choose the correct option:

a. Both Assertion (A) and Reason (R) are true
and Reason (R) is the carrect explanation of
Assertion (A).

b. Both Assertion (A) and Reason (R) are true but
Reason (R) is not the correct explanation of
Assertion (A).

¢. Assertion (A) is true but Reason (R) is false.

d. Assertion (A) is false but Reason (R) is true.

Q3. Assertion (A): In AABC, if AB = AC and

ZB =75 then ZC= 75"

Reason (R): In a triangle, angles opposite to

equal sides are equal.

Q4. Assertion (A): In the given figure, if AB = CF,

EF = BD and ZAFE = /CBD, then

AAFE = ACBD by SAS{gule.

Reason (R): If two sides and included angle
of one triangle is equal to the two sides and
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& Chapter Test

included angle of the other triangle then
triangles are congruent by SAS rule.

Fill in the Blanks

Q5. The number of triangles that can be drawn with
the measure of each angle less than 60°, is..........

Q 6. Triangles ABC and PQR satisfy the relations
AB = QP, /B = /P and BC = PR, then these
triangles is congruent by .......c...c..... :

True/False

Q7. The medians of an equilateral triangle are

equal.
Q 8. ABC is an isosceles triangle such that AB = AC
and AD is the median to base BC.

Then #BAD = 50°

B 5 Cc

Case Study Based Questions

Q9. Aryan is studying in class g D
IX. He observe two equal
height of poles of equal
length AB = CD = 6m. ¥
These poles are 8m apart
from each other and O is
the point of intersection of the lines joining the
top of each pole to the foot of opposite poles.

A =——gm—> C

On the basis of the above information, solve the
following questions.
(i) In which congruent rule, AABC = ACDA?
(ii) Find the length of BC.
OR
What is the area of AACD?
(iii) Prove that AABO = ADCO.
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Very Short Answer Type Questions Short Answer Type-Il Questions

Q10. In AABC and APQR, it is pgiven that Ql4. In right angled AABC, ZC=90°. M is the mid
ZA = /R, ZC = /P and /B = ZQ. Find either point of hypotenuse AB. C is joined to M and
both triangles are isosceles or congruent. produced to a point D such that DM = CM.
Point D is joined to point B. Show that:

(1) AAMC = ABMD
(ii) ZDBC= ZACB
Q15. In the adjoining figure, PQRS is a square and

Q11. In the adjoining figure, PQRS is a square and E
is the mid-point of PS and joined ER and EQ.

Prove that EQ = ER.

S R
SRT is an equilateral triangle. Prove that
& (i) PT=QT
(i) £TPS = 20°
P Q
Short Answer Type-l Questions
Ql2. Inthe adjoining figure, AD = BC and BD = CA 5 R
prove that ZADB = /BCA.
A B
B 70° Q
Long Answer Type Question
b c Q16. If ABC is a right angled triangle such that
Q13. CE and BF are perpendiculars to AB and AC AB = AC and bisector of angle C intersects the
respectively in AABC such that BE = CF. side AB at D, then prove that AC + AD = BC.

Prove that /B = /C. -
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