V.

Triangles

In the Chapter

In this chapter, you will be studying the following points :

Two figures are congruent, if they are of the same shape and of the same size.

Two circles of the sameradii are congruent.

Two sguares of the same sides are congruent.

If two trianglesABC and PQR are congruent under the correspondenceA <> P, B «<» Qand C <> R, then
symbolically, itisexpressed asA ABCE = APQR.

If two sides and the included angle of one triangle are equal to two sides and the included angle of the
other triangle, then the two triangles are congruent (SAS Congruence Rule).

If two angles and the included side of one triangle are equal to two angles and the included side of the
other triangle, then the two triangles are congruent (ASA Congruence Rule).

If two angles and one side of onetriangle are equal to two angles and the corresponding side of the other
triangle, then the two triangles are congruent (AAS Congruence Rule).

Angles opposite to equal sides of atriangle are equal.

Sides opposite to equal angles of atriangle are equal.

Each angle of an equilateral triangleisof 60°.

If three sides of one triangle are equal to three sides of the other triangle, then the two triangles are
congruent (SSS Congruence Rule).

If in two right triangles, hypotenuse and one side of atriangle are equal to the hypotenuse and one side
of other triangle, then the two triangles are congruent (RHS Congruence Rule).

In atriangle, angle opposite to the longer sideislarger (greater).

In atriangle, side opposite to the larger (greater) angle islonger.

Sum of any two sides of atriangleis greater than the third side.

Congruence of Triangle: Two triangles are congruent, if the sides and angles of one triangle are equal
to the corresponding sides and angles of the other triangle.

If APQRiscongruentto AABC, wewrite APQR=AABC.

Criteriafor Congruenceof Triangles

(i) SAScongruencerule: Twotrianglesare congruent, if two sidesand theincluded angle of onetriangle
are equal to the sides and the included angle of the other triangle.

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

(iii) AAS congruence rule : Two triangle are congruent, if any two pairs of angles and one pair of
corresponding sides are equal.

(iv) RHScongruencerule: If intwo right triangles, hypotenuse and one side of atriangle are equal to
the hypotenuse and one side of other triangle, then the two triangles are congruent.

(53)
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® InequalitiesinaTriangle

(i) If two sides of atriangle are unequal, the angle opposite to the longer sideislarger (or greater)
(i) Inany triangle, the side opposite to the larger (or greater) angleislonger (converse of (i)).
(iii) The sum of any two sides of atriangleisgeater than thethird side. i.e., AB + BC > CA.

| EXERCISE 7.1 |

Q.1.Inquadrilateral ACBD,

AC =AD and AB bisects Z A (seeFig.). Show
that AABC E= AABD. What can you say about BC
and BD?

C
A B
D
Ans. InAABC and AABD, we have
AC = AD (Given)
/CAB = /DAB (AB bisects ZA)
and AB = AB
AABC = AABD
(By SA S congruence axiom)
BC = BD (By CPCT)

Q.2.ABCDisaquadrilateral inwhichAD=BC
and ZDAB = ZCBA (seefigure). Provethat

A D

C
(i) AABD = ABAC
(iii) ZLABD = £ZBAC
Ans. InDABD and DBAC, wehave

(ii)BD=AC

AD = BC (Given)
ADAB = ACBA (Given)

AB = AB (Common)
AABD = ABAC

(By SAS congruence)

BD AC (CPCT)
and AABD ABAC (CPCT) Proved.
Q.3.AD and BC areequal perpendicularstoa

line segment AB. Show that CD bisects AB (See

fig) B C

D A

Ans. Given: AD and BC areequal perpendicular
to aline-segment.
Toprove: CD bisectsAB or OA=0B.

Proof : A= /B
But these are alternate interior angles.
. BC | DA
CDistheir transversal.
o ZC = /D (Alternate angles)
InAOBA and ACAD

BC = AD (Given)

/B = /A (Given)

/C = /D (Proved above)

AOBC = AOAD
(ASA congruence)

Hence OA= OB (CPCT)

Q.4.1 and maretwo parallel linesinter sected
by another pair of parallel linespand q (Seefig.).
Showthat

AABC = ACDA

p q

[ 7

A D

< >/

< >m
o/

Ans. Given : | and m are two parallel lines
intersected by another pair of parallel linesp and q.
ToProve: AABC = ACDA
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Proof: InDABCand DCDA,
ZBAC = «DCA
[Alternate anglesasAB || DC and AC isthe
transversal |
ZACB = ZCAD
[Alternate anglesas BC || DA and AC isthe
transversal
AC = CA (Common)
Hence AABC = ACDA (ASArule)

Q.5.Linelisthebisector of an angle ZA and B
isany point on I. BP and BQ are perpendiculars
from B tothearmsof PA. Show that :

() AAPB=AAQB

(i) BP=BQor Bisequidistant fromthearmsof
ZA. (Seefig.)

A P

Ans. Linel isthebisector of anangle £/ Aand B
isany point onl. BPand BQ are perpendicularsfrom
B tothearmsof £ A.

Toprove: (i) AAPB=AAQB, (ii)) BP=BQ.

Proof : InAAPB and AAQB,

AB = AB (Common)
ZBPA = /BQA (Giveneach=90°)
ZBAP = ZBAQ

(Given| isthe bisector of £ A)
. AAPB AAQB (AASrule)
Hence BP BQ (CPCT)
Q.6.InFig.,,AC=AE,AB=AD and £ZBAD =
ZEAC. Showthat BC=DE.

I In

E
A
B D C
Ans. Given: Asgiveninthefigure
AC = AE
AB = AD

/BAD = /EAC
ToProve: BC = DE
Proof: #«BAD = ZEAC (Given)

Adding ZDAC to both sides, we get

/BAD+«DAC = ZEAC+«DAC
/BAC = «DAE
Now in ABAC and ADAE,
/BAC = ZDAE (Proved above)
BA = DA (Given)
AC = AE
ABAC = ADAE (SASrule)
Hence BC = DE (CPCT)

Q.7.ABisalinesegment and Pisitsmid-point.
D and E arepointson thesamesideof AB such that
£BAD = ZABE and ZEPA = ZDPB (Seefig.). Show
that

(i) ADAP=AEBP (ilAD=BE
E D
A B
P
Ans. InADAPand AEBP, we have
AP = BP
[ Pisthe mid-point of line segment AB]
/PAD = /PBE (Given)
/EPB = «DPA
[£EPA= /DPB = £/EPA + /DPE =
«DPB + ZDPE]
ADPA = AERB
[ By ASA congruence]
= AD = BE [CPCT] Proved.

Q.8. Inright triangleABC, right angled at C,
M isthemid-point of hypotenuseAB. Cisjoined to
M and produced toapoint D such that DM = CM.
Point D isjoined topoint B (seeFig. ). Show that:

D A

B C
(i) AAMC=ABMD
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(i) «DBCisarightangle.
(iii) ADBC=AACB

Also ZCAM + ZMBC=90°[ Since ZC=90°]
/DBM=/MBC =90°

1 /DBC =90°
(iv)CM = > AB or
) ) ) ) (iii) ADBC=AACB

Ans. Given : A right angles triangle, right InADBC and AACB
anglesat C. M isthe mid-point of AB. Cisjoined to BC = RBC (Common)
M and produced to a point D such that DM = CM. DB = AC(ABMD=AAMC, CPCT)
Point D isjoined to point B. /DBC = /ACB =90° (Proved above)

Toprove: (i) AAMC=ABMD HenceADBC= AACB (SASrule)

(i) «DBCisarightangle.

(iii) ADBC=AACB (V) CM = = AB

2
1 i
(iv)CM = > AB Since
) ADBC = AACB
Proof : (i) InAAMC and ABMD DC = AB (CPCT)
AM= BM (Given)
CM= DM (Given) Thus DC = ~AB
/AMC = ~«/BMD 2 2
(Vertically opposite angles) or CM= AM

AAMC = ABMD (SASrule) [M ismid-point of AB and DC]
. o 1
(i) «DBCisarightangle. Hence | CM = > AM (Proved)

/CAM = /DBM (CPCT)

| EXERCISE 7.2 |
Thus B = CC

Q.1. In anisoscelestriangle ABC, with AB =
AC, the bisectorsof ZB and ZC intersect each
other at O.JoinAtoO. Show that :

(HhoB=0C (ii) AO bisects ZA

Ans. Given : AnisoscelesAABC, withAB=AC.

Thebisectorsof £B and ZC intersect each other
at O.Aisjoinedto O.

A

A S¥e

ToProve: (i) OB=0C
(if) AO bisector ZA

Proof: (i) ZABC = ZACB
1 ZABC = 1 ZACB
2 S22
£Z0BC = Z0OCB

[isosceles A theorem]
(i) INnAAOB and AAOC,

OB = OC (Proved above)
AB = AC (Given)
AO= AO (Common)
Thus AAOB = AAOC (SASrule)
: ZAOB = ZOAC (CPCT)
Hence AO hisects ZA.

Q.2.InAABC,AD istheperpendicular bisector
of BC (see Fig.). Show that AABC is an isosceles
triangleinwhichAB =AC.

Ans. Given : InAABC, Adisthe perpendicular
bisector of BC,

A
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To prove : AABC is an isosceles triangle with
AB=AC.
Proof : InAABD and AACD,

BD = CD (AD bisectsBC)
ZADB = ZADC=90° [Ad LBC]
AD = AD (Common)
AABD = AACD (SASrule)
Therefore, AB = AC (CPCT)

Hence AABC isanisoscelestriangle.

Q.3. ABC is an isosceles triangle in which
altitudesBE and CF aredrawn tosidesAC and AB
respectively (Seefig.). Show that thesealtitudesare
equal.

A

B C

Ans. Given : An isosceles AABC in which
altitude BE and CF are drawn to sides AC and AB
respectively.

Toprove: Altitude BE = Altitude CF.

Proof : INAABE and AACF,

ZA = LA (Common)

ZAEB = ZAFC=90° (Given)

AB = AC (Given)

So, AABE = ZACF (AASrule)
Hence, BE = CE (CPCT)

Q.4.ABCisatrianglein which altitudes BE
and CFtosdesAC and AB areequal (seefig.). Show
that

(i) AABE=AACG

(il)AB=ACor AABCisanisoscelestriangle.

F E

B C

Ans. Given : AAABCinwhich altitude BE and
CFtosidesACand AB areequal.

ToProve: (i) AABE=AACF

(i)AB=ACor AABCisanisoscelestriangle.

Proof : INAABE and AACF.

BE = CF (Given)

ZA = /A (Common)

/AEB = /AFC=90° (Given)
So, AABE = AACF (AASrule)

(ii) AB = AC (CPCT)

Hence AABC isanisoscelestriangle.

Q.5.ABC and DBC aretwoisoscelestriangles
onthesamebase BC (Seefig.). Show that ZABD =
ZACD.

A

D

Ans. Given AABC and ADBC aretwo isosceles
triangles on the same base BC.

Toprove: ZABD= ZACD
Proof: InAABC,
AB = AC (given)
ZABC = ZACB ()
(isosceles A theorem)
Againin ABDC,
BD = DC (given)
«DBC = «/DCB (1))

(isosceles A theorem)
Adding (i) and (ii), we get
/ABC+/DBC = <ACB+/DCB
Hence, Z/ABD = ZACD.Proved.
Q.6. AABC is an isosceles triangle in which
AB=AC. SideBAisproducedtoD such that AD =
AB. Showthat ZBCD isaright angle. (Seefig.).

D

B C

Ans. Given: DA BCisanisoscelestrianglein
whichAB =AC.
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Side BA is produced to D such that AD = AB.
Toprove: ZBCD =1rt.angle.
Proof : INnAABC,

AB = AC
ZABC = /ACB
[Angles opposite to equal sides]
Also ZACD = <ZADC
[Angles opposite to equal sides of AADC]
Now
/BAC+«CAD = 180 [Linear pair]
Also «ZCAD = <ZABC+/ACB
= 2/ACB
[Exterior anglesof AABC]
and /BAC = LACD+ZADC
[Exterior anglesof AABC]
= 2/ACD
Therefore,
/BAC+«CAD = 2[ZACB+/ACD]
= 2/BCD
or 2/BCD = 180°
Hence «/BCD = X Proved.

Q.7.ABC isaright angled triangle in which
ZA=90°and AB and AC.Find £ZB and £C.
Sol. Given: Aright angled triangleinwhich
A=
AB = AC
Required : To find themeasures of #B and ZC.
Proof : INnAABC,

AB AC (Given)
/B £C
[Angles opposite to equal sides of AABC]

Now, ZA+/B+«£ZC = 187
or aR0°+2/B = 180°
or 2/B = 180°-90°
or 2/B = o
or /B = 45
As /B = ZC
Hence /B = /C=45°

Q.8. Show that the angles of an equilateral
triangleare60° each.

Sol. Given : Anequilatral triangleABC.

Required: ZA=/B=2C=60°

Proof : INnAABC,
AB = AC (Given)
/B = /C ..(0)
[Angles opposite to equal sides of AABC]
Agan BC = AC (Given)
ZA= /C (i)

(Angles opposite to equal sides of AABC)
From (i) and (ii), we get
ZA=/B =£C

| EXERCISE 7.3 |

Q.1. AABC and ADBC are two isosceles
triangleson thesamebase BC and verticesAand D
are on the same side of BC (see Fig.). If AD is
extended tointer sect BC at P, show that

(i) AABD=AACD

(i) AABP=A ACP

(iii) APbisects ZAaswell as ZD.

(iv) APisthe perpendicular bisector of BC.

A

B P C
Ans.Given: AABC and ADBC are two

isoscel estriangles on the same base BC and vertices
A and B on the same side of BC.

But /A+/B+/C =180°

[By ASPof aA]
or 3ZA = 180°
or ZA = 60
Hence, Z/A=/B=/C = 60°Proved.
AD isextended to intersect BC at P.
ToProve:
() AABD = AACD
(i) AABP = AACP

(i) AP bisects ZA aswell as #D
(iv) APisthe perpendicular bisector of BC.
Proof : (i) AABD and AACD.

AB = AC (given)
BD = CD (given)
AD = AD (common)
.. AABD = AACD (SSSrule)
(i) £«BAD = ZCAD (CPCT)
or /BAP = ZCAP
- AD or AP bisects ZA
In AABPand AACP,
/BAP = /CAP (proved above)
AB = AC (given)
AP = AP (common)
AABP = ZACP (SASRule)
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ZAPB = ZAPC (CPCT)
But Z/APB+ /ZAPC = 180°(Linear pair)
2/APB = 180
= ZAPB =
AP 1L BC
or BP = RC (CPCT)
Hence APisthe perpendicular bisector of BC.
... (iv) Proved.
(i) InABPD and ACPD,
PD = PD (common)
BD = CD (given)
BP = CP (Proved above)
. ABPD = ACPD (SSSrule)
Thus /BDP = «CDP (CPCT)
As BP = CP (Proved above)

.. APbisects ZA aswell as £ZD.
Q.2.AD isan altitude of an isoscelestriangle
ABCinwhichAB=AC. Showthat :
(i) AD bisectsBC (ii) AD bisects ZA
Ans. Given: AnisoscelesAABCinwhichAB =
ACandAD LBC.
Toprove: (i) AD BisectsBC.
(ii) Ad bisects ZA.
Proof : INAABC,
AB = AC
/B = /C
(Angles opposite to equal sides)
Now in AABD and AACD,

(Given)

AD = AD (common)
AB = AC
ZADB = <ADC
[Each=90°, asAD L BCgiven|
ThusAABD = AACD (RHSrule)
So BD = CD
and «.BAD = ZCAD (CPCT)

Hence, (i) AD bisects BC and (ii) AD bisects
ZA.

Q.3.TwosidesAB and BC and median AM of
onetriangle ABC are respectively equal to sides
PQ and QR and median PN of APQR (Seefig.). Show
that :

(i) AABM =APQN  (ii)) AABC=APQR.

P

B
M CQ N R

Ans. Given: TwosidesAB and BC and median
AM of AABC arerespectively equal to sidesPQ and

QR and median PN of APOQR.
Toprove:
()AABM = APQN
(i)AABC = APQR

Proof: (i) BC= R (given)

1 1
2BC = 2QRorBM—QN
InAABM and APQN,
BM= N (proved above)
AB = PRQ (given)
AM= PN (given)
ThusAABM = APQN (SSSrule)
So B = ZQ (CPCT)

(i)Againin AABC and APQR

AB = PRQ (given)

BC = R (given)

B = ZQ (proved above)
ThusAABC = APQR (SASrule)

Q.4. BE and CF are two equal altitudes of a
triangleABC. Using RHS congruencerule, prove
that thetriangle ABC isisosceles.

Sol. Given : AAABC, inwhich

BE L AC
CF L AB
and BE = CF
Toprove: AABCisanisoscelestriangle.
Proof : InABFC and ACEB

/BFC = /CEB  (Each=90°given)
BC = BC (Common)
CF = BE (Given)
.. ABCF = ACBE (RHSrule)
So LCBF = /BCE (CPCT)

As two angles of a triangle ABC are equal
therefore sides opposite to them areequal i.e., AB =
AC.

Hence AABC isanisoscelestriangle.

Q.5. ABC isan isosceles triangle with AB =
AC.DrawAP_L BC and show that ZB = ZC.

Ans. Given : AnisoscelesAABCinwhich

AB = AC

AP 1L BC
Toprove: /B = ZC
Proof: InAAPB and AAPC,

AB = AC (given)

AP = AP (common)

ZAPB = ZAPC
(Each=90° GivenAP_LBC)

Thus AAPB = AAPC (RHSrule)
Hence B = /C. (CPCT)
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EXERCISE 7.4

Q.1. Show that in aright anglestriangle, the
hypotenuseisthelongest side.

Ans. Given: AABCinwhich ZA =rt. angle.

Toprove: BCisthelong side.

Proof : ZA>/Band ZA > ZC. ThereforeBC >
ACandBC>AB.

[Sides opposite to bigger anglesis longer]

Hence BC isthe longest side.

Q.2.In Fig., sidesAB and AC of AABC are
extended topointsPand Q respectively, Also, ZPBC
< ZQCB. Showthat AC >AB.

A

B C
y N\

Ans. Given : SidesAB and AC of AABC are
extended to points P and Q such that

/PBC < L < B
Toprove: AC > AB
Proof : /ZPBC < ZQCB
But/PBC+/ABC = 180
= ZPBC = 180°-«ZABC
and ZQCB+«BCA = 18»
= ZQCB = 180°—«BCA.
[By linear pair axiom]

180°-~ZABC < 180°-/BCA
or - ZABC < —Z/BCA
or ZABC >  /BCA

Hence AC > AB
[Side opposite to bigger angle is longer]
Q.3.Infig. £B< ZA and ZC < £D. Showthat

AD<BC.

B
D

Sol. Given : Asinthefigure /B < £ZAand ZC<
£D.

Toprove: AD< BC
Proof : /B < ZA
or ZA > /B
: B > OA ()
[Side opposite to bigger angleis longer]
Also /C< D
or /D> /C
: ocCc > OD (1))

[Side opposite to bigger angleis longer]
Adding (i) and (ii), we get
OB+OC > OA+OD
BC > AD
Hence AD < BC
Q.4.AB and CD arerespectively the smallest
and longest sdesof aquadrilateral ABCD (Seefig.).

Show that ZA > ZC and ZB > ZD.
D
A
B C

Ans. Given : A quadrilateral ABCD inwhichAB
and CD arerespectively the smallest and longest side.
Toprove: ZA>/Cand /B> /D
Construction : Join B and D andAto C.
Proof : INnAABC
BC > AB (given)
Therefore
/BAC > «/BCA (i)
[longer side hasthe greater angle oppositetoit]

Alsoin AACD,

D > AD (given)
Therefore
/CAD > </ACD (1))
Adding (i) and (ii), we get
/BAC+/CAD > /BCA+/ACD
/BAD > /BCD
ZA > /C
Similarly /B> /D
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Q.5.In Fig. PR > PQ and PS bisects < QPR.

and /PSQ = /PSR+ZRPS
Provethat ZPSR > ZPSQ. = /PSR = /PQ Provd
P Q.6. Show that of all linesegmentsdrawn from
a given point not on it, the perpendicular line
; segment istheshortest. -
l‘ Ans. We have alinel and O isapoint not on .
i OP.LI.
| o
|
i
Q ‘ R
Ans. Given: PR > PRQ
Toprove: /PSR > /PSQ !
Proof : R > RQ (Given) < F QR s
/POR > /PRQ (1)
[ Angle opposite to longer side is greater] We have to prove that OP < OQ, OP < OR and
Also, ZQPS = /RPS (D) OP<OsS.
[ PShisects ZQPR] In AOPQ,
Adding (i) and (ii), we get /P= 9D
/PQR+/QPS = /PRS+/ZRPS) ..(iii) ZQisanacuteangle(i.e., ZQ<90°)
Similarly, inAPRS, Q< /P
= /PQS+£QPS > /PRS+/RPS Hence, OoP < OQ
=3 /PR > /PQ [Side opposite to greater angle is longer]
(By exterior angle property) Similarly, we can prove that OPis shorter than
/PR = /PQS+/QPS QR, OSetc. Proved.
|[EXERCISE 7.5 (OPTIONAL) |

Q.1. ABC isatriangle. Locate a point in the
interior of AABC whichisequidistant from all the

verticesof AABC.
Ans. Step of Construction :
1. Draw any AABC.
2. Draw | the perpendicular bisector of BC.

3. Draw mthe perpendicular bisector of AB.
4.Letl and mmeet at O.

m A

Now O istherequired point.
(Now with O as centre and OB asradius we can
draw acirclewhichwill passthroughA, B and C.)

Q.2.Inatriangle, locateapoint initsinterior
whichisequidistant from all thesidesof thetriangle.

Ans. Sepsof Construction:

1 DrawaAABC.

2. Drawl, thebisector of ZB.

3. Draw m, thebisector of ZC.

4. Letthebisectorsof ZB and ZC meet at O.
(Now draw OM _L BC and with O as centre and

OM asradiusdraw acircle. Thecirclewill touch the
sides of the triangle and the radius which are
equidistant from the centre.)
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Q.3.Inahugepark, peoplear econcentrated at
threepoints(seefig.)

A
®
B®
®
C
A : where there are different slides and
swingsfor children
B : nearwhichaman-madelakeissituated.
C : whichisneartoalargeparking and exit.

Where should an ice-cream parlour be
set-up so that maximum number of
persons can approach it?

[Hint : The parlour should be equidistant from
A,BandC]

5cm

5¢m

No. of triangle=150.
Obvioudly, Fig. (ii) hasmoretriangles.

Ans. Sepsof Construction :

1 JoinAandBandC.

2. Draw theright bisector | and AB and right

bisector mof BC.

3. Lettheright bisectors| and mmeet at O.

4. OisequidistantfromA, B and C.

Q.4. Completethe hexagonal and star shaped
Rangolies[seeFig. (i) and (ii)] by filling them with
asmany equilateral triangles of side 1 cm asyou
can. Count the number of trianglesin each case.
Which hasmoretriangles?

3 %
p 4
% 5 ecm AN

(i)

ANNANSNAAAN
ANANNAAAA

VANAANANSIN o
Aé‘é‘#‘%;j“:‘#‘%‘#AeA .
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Additional Questions

Q.1."Iftwosidesand an angle of onetriangle
are equal to two sides and an angle of another
triangle, then thetwotrianglesmust becongruent™ .
| sthestatement true? why?

Ans. No, angles must be included angles.

Q.2." Iftwoanglesand asideof onetriangleare
equal totwo anglesand asideof another triangle,
then thetwo triangles must be congruent.” Isthe
statement true? Why?

Ans. No, sides must be corresponding sides.

Q.3.Isit possibleto construct atrianglewith
length of itssidesas 4 cm, 3 cm and 7 cm? Give
reason for your answer.

Ans. No, because sum of two sides = the third
side

i.e,4+3=7

But sum of two sides must be greater than the
third side.

Q.4. Isit possibleto construct atrianglewith
lengthsof itssidesas9.cm, 7 cm and 17 cm? Give
reason for your answer.

Ans. No.

9+7<17

Sum of the two sidesis less than the 3rd side.

Q.5. Isit possibleto construct atrianglewith
lengths of itssidesas 8 cm, 7 cm and 4 cm? Give
reason for your answer.

Ans. Yes.

Reason : 8+7>4
7+4>8

and 8+4>7

because in each case the sum of two sides is
greater than the third side.

Q.6.ABCisanisoscelestrianglewithAB=AC
and BD and CE areitstwo medians. Show that BD =

CE A

B C

Ans. Given : ABCisanisocelestrianglewithAB
=AC and BD and CE areitstwo medians.

Toprove: BD=CE
Proof : AB=AC (Given)
ZABC = ZACB (i)
[ Angles opposite to equal sides are equal]
AB = AC
1AB = 1AC
- 2™ T2
= BE= D .. (i)
[ Eand D are mid-points]
and BC = BC (Common)... (iii)
From (i), (ii) and (iii)
Thus, AEBC = ADCB

(Using SSS congruencerule)

Hence, BD = CE (CPCT)

Q.7.M isapoint on sideBC of atriangleABC
such that AM isthebisector of ZBAC. Isittrueto
say that perimeter of thetriangleisgreater than 2
AM? Givereason for your answer.

Ans. Yes,

Given: ABCisatriangleand AM isthe bisector
of ZBAC.

Toprove: AB+BC+AC>2AM

B 1 C
Reason : INAABM, wehave
AB+BM>AM (i)
[the sum of any two sidesis greater than the 3rd
side]
Smilaly,AC+CM >AM (i)
Onadding (i) and (ii), we get
AB+BM +AC+CM > 2AM
= AB+(BM+CM)+AC > 2AM
= AB+BC+AC > 2AM

i.e., perimeter of AABC>2AM Proved.

Q.8.CDEisanequilateral triangleformed on a
sdeCD of asquareABCD (Fig.). Show that AADE =
ABCE.
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A B

E
Ans. Given : CDE isan equlateral triangleon a
side CD of square ABCD.
ToProve: AADE=ABCE

E

Proof : INnAADE and ABCE,
AD = BC N0

(Sides of asquare)
DE= CF .. (i)
[ equal sides of an equilateral As)
/D= /C (each 90°)
) (each 60°)
Hence, «/D+4£1 = /ZC+/2
= /ADE = /BCE .. (iii)
From (i), (i) and (iii)
Hence, AADE = ABCE (by SASrule)

Q.9.If APQR =AEDF, thenisit truetosay that
PR =EF? Givereason for your answer.

Ans.Yes, PR« EF

Reason: PR=EF

Thisisapair of corrsponding sides.

[ APQR = AEDF (given)]

Q.10.InAPQR, £ZP =70?and £R =30?, Which

sideof thistriangleisthelongest? Givereason for

your answer.
Ans. /P = 1O (Given)
/R= 3 (Given)
£Q = 180°—(«LP+~ZR)

= 180°—(70°+30°)=80°
Hence, PR>PQand PR>QR.

[Side opposite to greater angleislonger]
i.e, PRisthelongest side.

Multiple Choice Questions

Q.1. Which of thefollowingisnot acriterion for
congruency of triangles?

(8 SAS (b)ASA
(c) SSA (d) SSs
Ans. (c)

Q.2. IntriangleABCand DEF, LZA=4D,4£B=ZE
and AB = EF, then are the two triangles
congruent ? If yes, by which congruency

criterion?

(a) Yes, by AAS (b) No

(c) Yes, by ASA (d) Yes, by RHS
Ans. (b)

Q.3. Twosdesof atriangleareof lengths7cm and
3.5 cm. The length of the third side of the
trianglecannot be

(@ 3.6cm (b)4.1cm
(¢)34cm (d)3.8cm

Ans. (c)

Q.4. If AABC = ADEF by SSS congruence rule
then:

(@ AB=EFBC=FD,CA=DE

(o) AB=FD,BC=DE,CA=EF
(0 AB=DE,BC=EF,CA=FD
(d AB=DE,BC=EF,DC=DE

Ans. (0

Q.5. If AABC=APQR and AABC isnot congruent
to ARPQ, then which of thefollowing is not
true:
(@BC=PQ
(b)AC=PR
(c)QrR=BC
(dAB=PQ

Ans. (A)

Q.6. Amongthefollowingwhichisnot acriterion
for congruency of twotriangles?
(a) SSA
(b) SAS
(c)ASA
(d) SSs

Ans. ()

Q.7. InTriangleABC and DEF, AB=FDand ZA=
£D. Thetwo triangles will be congruent by
SASaxiomif:
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Ans.

Q8.

(@ BC=EF

(b)AC=DE

(c)AC=EF

(dBC=DE

(b)

If thesidesof atriangleareproduced in order,
then thesum of theexterior anglessoformed
isequal to:

(8) 90°

(b) 180°

(c) 270°

(d) 360°

Ans. 360°
Q.9. Inright triangle DEF if ZE =90°, then:

Ans.

(a) DF isthe shortest side
(b) DF isthe longest side
(c) EF isthelongest side

(d) DE isthelongest side

(b)

Q.10.InAABC,ZC=ZAandBC=6cmandAC=5
cm. Thenthelength of AB is:
(@6cm
(b)5cm
(c)3cm
(d)25cm

Ans. ()

Q.11. If Eisapoint of SQ of anisoscelesAPQR such
that PQ =PR and PE bisects ZQPR, then :
(@ QE=ER
(b) QP>QE
() QE>QP
(dER>RP

Ans. ()

Q.12.InAPQR, ZP=60° and ZQ =50°. Which side
of thetriangleisthelongest ?
@PQ (b) QR
(PR (d) None

Ans. ()



