Triangles

Question 1.
It is given that AABC = ARPAQ. Is it true to say that BC = QR ? Why?
Solution:

AABC = ARPQ
. Their corresponding sides and angles are
equal
A R
B T Cp ’ Q
- BC=PQ

- It is not true to say that BC = QR

Question 2.

“If two sides and an angle of one triangle are equal to two sides and an angle of
another triangle, then the two triangles must be congruent.” Is the statement
true? Why?

Solution:

No, it is not true statement as the angles should be included angle of there two given
sides.

Question 3.

In the given figure, AB=AC and AP=AQ. Prove that
(i) AAPC = AAQB

(iif) CP = BQ

(iii) zAPC = LAQB.

Solution:



Given : In the figure, AB =AC, AP=AQ
To prove :
(i) AAPC=AAQB (i) CP=BQ
(iii) ZAPC= ZAQB

A
P Q
B C

Proof : In AAPC and AAQB
AC=AB (Given)
AP=AQ (Given)
LA=ZA {Common)
(i) =~ AAPC = AAQB (SAS axiom)
(i) BQ=CP (c.p.c.t.)
(iii) £LAPC=~AQB (c.p.c.t.)

Question 4.

In the given figure, AB = AC, P and Q are points on BA and CA respectively such
that AP = AQ. Prove that

(i) AAPC = AAQB

(ii)) CP = BQ

(iii) ACP = LABQ.

Solution:



Given : In the given figure, AB = AC

P and Q are point on BA and CA produced
respectively such that AP = AQ

B C
To prove : (i) AAPC = AAQB
(i) CP=BQ

(iiiy £ZACP= ZABQ
Proof : In AAPC and AAQB

AC=AB (Given)

AP=AQ (Given)

ZPAC=ZQAB (Vertically opposite angle)

(i) .. AAPC = ABQP (SAS axiom)

. CP=8B0Q (c.p.c.t.)

ZACP=ZABQ (c.p.c.t.)
Question 5.

In the given figure, AD = BC and BD = AC. Prove that :
<ADB = ~/BCA and «DAB = ~CBA.

A B

D C



Solution:
Given : In the figure, AD = BC, BD = AC

A B

' D C.

To prove :
(i) ZADB = £ZBCA
(ii) £DAB= ZCBA
Proof : In AADB and AACB

AB=AB (common)

AD=BC (given)

DB=AC (given)

- AMADB =AACD (SSS axiom)

. ZADB=ZBCA (c.p.c.t.)

ZDAB= ZCBA (c.p.c.t.)
Question 6.

In the given figure, ABCD is a quadrilateral in which AD = BC and 2DAB = 2CBA.
Prove that

(i) AABD = ABAC

(ii) BD = AC

(iii) zABD = zBAC.



Solution:
Given : Inthe figure ABCD is a quadrilateral
in which AD = BC

ZDAB= ZCBA
D
A
B
C
To prove :

(i) AABD = ABAC (iiy BD=AC
(iiiy ZABD= £ZBAC
Proof : In AABD and AABC

AB=AB (Common)

ZDAB=ZCBA (Given)

AD=BC (Given)

(i) .. AABD=AABC (SAS axiom)

(iiy .. BD=AC (c.p.c.t.)

(iil) ZABD=ZBAC (c.p.c.t.)
Question 7.

In the given figure, AB = DC and AB || DC. Prove that AD = BC.
Solution:



Given : In the given figure,
AB=DC,AB| DC
To pove : AD=BC
Proof : - AB || DC

. ZABD=ZCDB (Alternate angles)
in AABD and ACDB
AB=DC - (Given)
D > C

A B
ZABD=2ZCDB (Alternate angles)
BD=BD (Common)
. AABD=ACDB (SAS axiom)
.. AD=BC (c.p.c.t.)
Question 8.
In the given figure. AC = AE, AB = AD and 2BAD = 2CAE. Show that BC = DE.
A " E
B D C

Solution:



Given : In the figure, AC = AE, AB = AD
ZBAD= ZCAE

To prove : BC = DE

Construction : Join DE,

Proof : In AABC and AADE

AB=AD (given)
AC=AE (given)
ZBAD+ ZDAC= ZDAC+ ZCAE

= ZBAC=ZDAE

o AABC = AADE {SAS axiom)
- BC=DE (c.p.c.t.)
Question 9.

In the adjoining figure, AB = CD, CE = BF and 2ACE = ~DBF. Prove that
(i) AACE = ADBF
(ii) AE = DF.



Solution:
ziven : In the given figure,

AB=CD
CE = BF
ZACE = ZDBF

E

To prove : (i) AACE = ADBF
(iiy AE=DF

Proof: ~AB=CD

Adding BC to both sides

AB+BC=BC+CD

= AC=BD
Now in AACE and ADBF
AC=BD (Proved)
CE =BF (Given)
/ACE = ZDBF (Given)
(i) .. AACE = ADBF (SAS axiom)
. AE=DE - (c.pct)
Question 10.

In the given figure, AB = AC and D is mid-point of BC. Use SSS rule of
congruency to show that

(i) AABD = AACD

(ii) AD is bisector of £A

(iii) AD is perpendicular to BC.

Solution:



Given : In the given figure, AB = AC
D is mid point of BC
© BD-DC

To prove :
(i) AABD=AACD
(ii) AD is bisector of ZA
(iii) AD L BC
Proof : In AABD and AACD

AB=AC (Given)
BD =DC (Given)
AD=AD (Common)
(i) .. AABD = AACD
(ii) £ZBAD=Z£CAD (c.p.c.t.)

. AD is the bisector of ZA
(iif) ZADB=ZADC
But #ZADB + ZADC = 180° (Linear pair)
. ZADB= ZADC =90°
. AD LBC

Question 11.

Two line segments AB and CD bisect each other at O. Prove that :
(i) AC=BD

(ii)) .CAB = LABD

(iii) AD || CB

(iv) AD = CB.



Solution:

In AAOC and AAOC

0OC=0D [AB and CD bisect each other]
and AO=0B

Also, #AOC = ZBOD (vertical opposite
angles)

. AAOC = ABOD
(By S.A.S. axiom of congruency)
(i) Then AC = BD (c.p.c.t.)

(i) Also £CAO= £DBO (c.p.c.t.)
i.e. ZCAB= ZABD

[+ £CAO= £ZCABand £DBO = £ZABD]
(iif) We have in (ii) part
£ZCAB= ZABD

But these are Alternate angles
Hence, AD || CD

(iv) In AAOD and ABOC
OC=0Dand BO=AO

(AB and CD bisect each other)
and #BOC= £ZAOD |

(vertical opposite angles)

. AAOD = ABOC
[By S.A.S. axiom of congruency]
Then, AD =BC (c.p.c.t.)

or AD=CB (Q.E.D.)



Question 12.
In each of the following diagrams, find the values of x and y.

Solution:

{x+5)° 350
e @ P
C
In AABD and ABCD,
AB=BC (given)
AD=CD (given)
BD = BD (common)

. AABD = ABCD
: (By S.5.S axiom of
congruency)

. ZABD= ZCBD (c.p.c.t) .

= y+5=46 = y=46-5 = y=

41

Also ZADB = £ZBDC (c.p.c.t.)

= 35°=(2x+5)° = 35=2u+5

= 2x+5=35 = x=35-5 =

2x =30



Exercise 10.2

Question 1.

In triangles ABC and PQR, 2A= 2Q and 4B = £R. Which side of APQR should be
equal to side AB of AABC so that the two triangles are congruent? Give reason
for your answer.

Solution:
In AABC and APQR
ZA=20Q
ZB=/R
A P
B cQ R
AB = QP

** Two As are congruent of their corresponding
two angles and included sides are equal



Question 2.

In triangles ABC and PQR, 2A = £Q and 4B = £R. Which side of APQR should be
equal to side BC of AABC so that the two triangles are congruent? Give reason
for your answer.

Solution:
In AABC and APQR
’ P
B CcQ . R
LA=.2Q
£B= /R

and their included sides AB and QR wil| be
equal for their congruency
. BC=PR (c.p.ct.)

Question 3.

“If two angles and a side of one triangle are equal to two angles and a side of
another triangle, then the two triangles must be congruent”. Is the statement
true? Why?

Solution:

The given statement can be true only if the corresponding (included) sides are equal
otherwise not.



Question 4.

In the given figure, AD is median of AABC, BM and CN are perpendiculars drawn
from B and C respectively on AD and AD produced. Prove that BM = CN.
Solution:

Given : In AABC, AD is median BM and
CN are perpendicular to AD form B and C
respectively

To prove : BM = CN

Proof :'In ABMD and ACND

BD =CD (AD is median)
LM = £ZN (each 90°)
£ZBDM = ZCDN
(Vertically opposite angles)
;. ABMD = ACND (AAS axiom)
.. BM=CN (c.p.c.t.)
Question 5.

In the given figure, BM and DN are perpendiculars to the line segment AC. If BM =
DN, prove that AC bisects BD.




Solution:
Given : In the figure, BM and DN are
perpendicularto AC
BM = DN
To prove : AC bisects BD i.e., BE = ED
Construction : Join BD which intersects AC
at E

Proof : In ABEM and ADEN

BM = DN (Given)

£M=£N (each 90°)

ZDEN = ZBEM

- _ (Vertically opposite angles)
. ABEM = ADEN (AAS axiom)
~ BE=ED

= AC bisects BD

Question 6.
In the given figure, | and m are two parallel lines intersected by another pair of
parallel lines p and q. Show that AABC = ACDA.




Solution:

In the given figure, two lines / and m are
parallel to each other and lines p and g are
also a pair of parallel lines intersecting each
othat at A, B, C and D. AC is joined.

To prove : AABC = ACDA

Proof : In AABC and ACDA

AC=AC (Common)

ZACB=2ZCAD (Alternate angles)

£ZBAC= ZACD (Alternate angles)

. AABC = ADCA (ASA axiom)
Question 7.

In the given figure, two lines AB and CD intersect each other at the point O such
that BC || DA and BC = DA. Show that O is the mid-point of both the line segments
AB and CD.
Solution:

Given : In the given figure, lines AB and CD

intersect each other at O such that BC || AD

and BC = DA

To prove : O is the mid point of AB and CD
Proof : AAOD and ABOC

AD=BC (Given)
Z0AD = ZOBC (Alternate angles)
Z0DA = Z0CB (Alternate angles)
. AAOD = ABOC - (SAS axiom)

:. OA=0Band OD = OC
~. O is the mid-point of AB and CD



Question 8.
In the given figure, 2.BCD = ZADC and «BCA = £ADB. Show that
(i) AACD = ABDC
(ii) BC = AD
(iii) 2A = 4B.
Solution:
Given : In the given figure,
Z/BCD = £ZADC

£ZBCA=ZADB

A B

C D

To prove :

(i) AACD = ABDC  (if) BC=AD
(i) ZA=2B

Proof : = ZBCA= ZADB

and ZBCD = ZADC

‘Adding we get,

ZBCA + ZBCD = ZADB + ZADC
= ZACD= £ZBDC

Now in AACD and ABDC

CD=CD (Common)

ZACD = £ZBDC (Proved)

ZADC = ZBCD (Giyen)

(i) .. AACD = ABDC (ASA axiom)

- AD=BC (c.p.c.t.)

LA=/B (c.p.c.t)
Question 9.

In the given figure, ZABC = 2ACB, D and E are points on the sides AC and AB
respectively such that BE = CD. Prove that

(i) AEBC = ADCB

(ii) AOEB = AODC



(iii) OB = OC.
Solution:
Given : In the given figure,
ZABC= ZACB
D and E are the points on AC and AB such
A

B C

To prove : (i) AEBC = ADCB
(ii) AOEB = AODC
(iii) OB=0C
Proof : In AABC,
+ ZABC= ZACB _
. AC=AB (Sides opposite to equal angles)
In AEBC and ADCB,

EB=DC (Given)
BC=BC (Common)
ZCBD = ZDCB (-~ ZABC =
ZACB)

() "~ AEBC = ADCB (SAS axiom)
ZECB = ZDBC (c.p.c.t.)
Now in AOEB and AODC
BE =CD (Given)
£ZEBO = ZDCO .

{~ ZABC - £ZDBC = £LACB - Z0CB}
ZEOB = £DOC
(ii) .. AOEB = AODC (AAS axiom)

(iii) . OB=0C (c.p.c.t)



Question 10.

ABC is an isosceles triangle with AB=AC. Draw AP L BC to show that 4B = 2C.
Solution:

Given : AABC is an isosceles -triangle with
AB=AC

AP 1BC

To prove : ZB = ZC

Proof : In right AAPB and AAPC

Side AP=AP (Common)
A
-
B P C
Hyp. AB =AC (Given)
o AAPB = AAPC (RHS axiom)
s ZB= ..;C (c.p.c.t)

Question 11.
In the given figure, BA 1L AC, DEL DF such that BA = DE and BF = EC.



Solution:
Given : In the given figure,
BA L AC, DE L DF
BA =DE, BF =EC

A

D

To prove : AABC = ADEF

Proof : - BF =CE

Adding FC both sides

BF + FC=FC + CE
= BC =EF

Now in right AABC and ADEF

Side AB = DE (Given)

Hyp. BC = EF (Proved)
*. AABC = ADEF



Question 12.
ABCD is a rectanige. X and Y are points on sides AD and BC respectively such
that AY = BX. Prove that BY = AX and £BAY = 2£ABX.
Solution:
Given : In rectangle ABCD, X and Y are
points on the sides AD and BC respectively
such that AY = BX

D C

A B

To prove : BY =AX and ZBAY = ZABX
Proof : In AABX and AABY

AB=AB (Common)
LZA=/B (Each 90°)
BX =AY (G i'#en)
" AABX = AABY (SAS axiom)
AX=BY (c.p.c.t)
or BY AX
and ZAXB = ZBYA (c.p.c.t.)
Question 13.

(a) In the figure (1) given below, QX, RX are bisectors of angles PQR and PRQ
respectively of A PQR. If XSL QR and XT L PQ, prove that

(i) AXTQ = AXSQ

(ii) PX bisects the angle P.

(b) In the figure (2) given below, AB || DC and 2C = 4D. Prove that

(i) AD =BC

(ii)) AC = BD.

(c) In the figure (3) given below, BA || DF and CA Il EG and BD = EC . Prove that, .
(i) BG =DF
(ii) EG = CF.
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ZXTP =90° (given) —E
ZXTP=90° (construction) |

(hyp) XP = (hyp) XP (common

XT=XZ [From (3)
AXTP = AXZP

[ By R.H.S. axiom of congruency

. LXPT= ZXPZ (c.p.c.t.

. PX bisects the angle P. (Q.E.D.

(h) In following figure

Given. AB||IDCand £C= 2D
To prove. (i) AD=BC

(iNAC=BD A B

>
D _ C
(2)

Construction. Draw AELCD, BF LCD an
join Ato C and B to D.

Proof. () In AAED and A BCF

ZAED = £ZBFC (each 90°
[By construction AE L CD and BF L CD]
£ZD= £C (giver
AE = BF

[Distance between parallel lines are same]
. AAED = ABCF
(By A.A.S. axiom of congruency

AD=BC (c.p.c.t.) e (1
(i) In AACD and ABCD

ZD= /ZC (Given
DC =DC (Commor
AD=BC [From (1,
. AACD = ABCD

(By S.A.S. axiom of congruency



AC=BD (c.p.c.t.) (Q.E.D.
(¢) In following figure

Given. BA || DF and CA || EG and BD = EC
To prove. (/) BG = DF '
(iNEG =CF

B D . E C
' (3)
Proof. (i) In ABEG and ADCF

ZB= /2D
(** BA |l DF, corresponding angles equal)
ZE= £C
(** CA |l EG corresponding angles equal)
and BE=BC-EC=BC-BD=DC
i.e. BE=DC
. ABEG = ADCF
(By A.S.A. axiom of congruency)
BG=DF (c.p.c.t.)
({if) EG=CF (c.p.c.t.) (Q.E.D.)

Question 14.
In each of the following diagrams, find the values of x and y.
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Exercise 10.3

Question 1.
ABC is a right angled triangle in which A = 90° and AB = AC. Find «B and «C.

. Inright AABC, ZA = 90°
oo ZB+ ZC =180° -
=180°-90° = 90°

A

A

B C

 AB=AC
S £LC=ZB (Angles opposite to equal sides)
s LB+ £ZB =90° = 24B = 9(0°

o

LB = =45°

s LB =LC =450



Solution:

Question 2.
Show that the angles of an equilateral triangle are 60° each.

Solution:
AABC is an equilateral triangle
s AB=BC=CA
. LA=/ZB=/2C  (Opposite to equal sides)
But ZA+ ZB + ZC = 180°
(Sum of angls of a triangle)
LAY LA+ ZA = 180°

180°
= 3LA=180°= ZA = —3—" = 60°

s LA=ZB=ZC=60°

Question 3.

Show that every equiangular triangle is equilateral.
Solution:

AABC is an equaiangular

A

B C
wLA=/LB=2C
In AABC
;LB =£C
. AC=AB (Sides opposite to equal angles)
- (f)
Similarly, ZC = ZA
. BC=AB i)
From (i) and (i)
AB=BC=AC
. AABC is an equilateral triangle



Question 4.
In the following diagrams, find the value of x:

A
50
xﬂ
B C D
()
D
27
B C
(iii)
Solution:

(1)
() In following diagram given that-AB =
AC

i.e. ZB = ZACB (angles opposite to equal sides
in a triangles are equal)

Now, ZA+ ZB+ £ACB = 180°

(sum of all angles in a triangle is 180°)
A

50




= 50°+ B+ /B=180°
[ £ZA=50° (given) 2B = ZACB]
= 50°+2/B=180° = 2/B=180°-50°

130
= 2/ZB=130° = JBZT =§5"°
o ZACB = 65°
Also, £ ACB + x° = 180° (Linear pair)

65°+x°=180° = x°=180°-65°
= x*=115°
Hence, value of x =115

(i) In APRS,
Given that PR = RS

S LPSR= ZRPS
(angles opposite in a triangle, equal sides are equal)
P
&
x + 30°
R S
(i)

= 30°= ZRPS = ZRPS=30° .. (1)
£ZQPS = ZQPR+ £LRPS
=  ZQPS=152°+30°
(Given, £QPR = 52° and from (1), £ RPS = 30°)
= ZQPS=82° e (2)
Now, in APQS
ZQPS + £QSP +PQS = 180°

' (sum of all angles in a triangles is 180°)
= 82°+30° +x°=180°



[From (2) £QPS = 82° and £ QSP = 30° (given)]
= 112°+x°=180° = x°=180°-112°
Hence, value of x = 68 Ans.

(iif) In the following figure, Given
that,BD=CD=AC and £ DBC=27°
Now, in A BCD
BD = CD (given)
ZDBC= £ZBCD....(1) B c
(In a triangle sides opposite equal angles are
equal) .

Also, ZDBC =27° (given) v (2)
From (1) and (2), we get
£ZBCD=27° L. (3)

Now, ext. ZCDA= ZDBC + £BCD

[exterior angle is equal to sum of two interior
opposite angles]

=  ext. ZCDA=27°+27° [From (2)and (3)]

= ZCDA=54 .. (4)
In AACD, f
AC=CD (given)

£ZCAD = ZCDA (In a triangle, angles opposite
to equal sides are equal)

ZCAD = 54° [From (4)] ... (5)
Also, in AACD
LZCAD+ ZCDA + ZACD = 180°

(sum of all angles in a triangle is 180°)
= 54°+54°+y=180°  [From (4) and (5)]
= 108°+y=180° = y=180°-108°
= y=72°
Hence, value of y = 72°



Question 5.
In the following diagrams, find the value of x:
A A

56°

B ; D C
(it
Solution:
(#) In the following figure,

Given. In AABC, A

AD = BD = CD. 0

ZB=48° £ZDAC =x°

Now, in AABD

BD = AD (given)
ZBAD= /B e (1)
(angles opposite equal sides in a triangle are



equal).

ZB=48" e (2)

Now, in AABD

From (1} and (2) #BAD =48  ..... .

(3)

Exterior ZADC = ZB+ ZBAD

( Tn a triangle exterior angle is equal to sum of

two interior opposite angles )

ZADC = 48° +48° = ZADC=96° ... (4)

Now, in A ADC

AD = DC (given)
LC= £LDAC )

(In a triangle, angles opposite equal sides are
equal)

S DAC =x° ~(given).... (6)
From (5) and (6)
£C=x°® s (7)

Now, in AADC

LZC+ LADC+ ~ZDAC=180°
(sum of all the angles in a triangle is 180°)

= x°+96° + x° = 180° [From 4, 6
and 7]

ﬂ hﬂzlgﬂﬂ_gﬁﬂ _—'_} hﬂ:% e x':l=

42°

Hence, value of x = 42

(ify Givenin A ABC,

Exterior £ ACE = 130° and AD=BD = DC

To calculate the value of x.

Now, ZACD + ACE = 180° e (1)
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56
B D ' C
(iif;
Given that AC=CD , AD=BD
and ZBAC =x° ~ZACD = 56°

0 evaluate the value o1 x.
iow, in A ACD
WC=CD (given)
/ADC = £DAC e (D)
'n a triangle, angles opposite to equal sides are
qual)
Jso, £ ADC + £ZDAC + 56° = 180°

(sum of all angles in a triangle is 180°)
>  ZDAC+ ZDAC + 56° = 180°

[From equation (1) ZADC = ZDAC]
= 2/DAC + 56° = 180° B
> 2/DAC=180°-56° = 2.£DAC=124°

124
> /DAC-=

= ZDAC=62° ... (2)

e. ZADC = 62° e (3)
[From (1) £DAC = £ADC]

low, in AABD

\D=BD (given)

/ABD=/ZBAD = .. (4)

[n a triangle, angles opposite equal sides are

-qual) , :

3ut ext. £ADC= ZABD + ZBAD

= 62°= £ZBAD+ ZBAD [From (3) and (4)]

= 62°=2.BAD = ZBAD=62°

o

= /BAD= 62

. (5)

Now, from figure, x° = ZBAD + £ DAC
©£=31°+62° = x°=93° [From (4) and (5)}
{ence, value of x =93

= ZBAD=31%



Question 6.

(a) In the figure (1) given below, AB = AD, BC = DC. Find 2 ABC.

(b)In the figure (2) given below, BC = CD. Find 2ACB.

(c) In the figure (3) given below, AB || CD and CA = CE. If ZACE = 74° and 2BAE
=15°, find the values of x and y.

Solution:

(3)
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In AAEC

AC=CE
.. ZCAE= ZCEA
But ACE = 74°
- ZCAE + ZCEA = 180° — 74° = 106°
. 106° .
o ZCAE= /CEA = 5 = 53°

Ext. ZAEB = ZCAE + ZACE
= x=53°+74°=127°
“* AB || CD
. ZCAB + £ACD = 180°
(Sum of cointerior angles)

= 15°+53° + 74° +° = 180°
= 142°+ y = 180°
= y=180° - 142° =38°

Question 7. i
In AABC, AB = AC, 2A = (5x + 20)° and each of the base angle is 5 th of £A. Find

the measure of ZA.



Solution:
Given : In AABC, AB = AC
LA =(5x +20)°

2
ZB=LC= 3 (LA)

—

W b

(5x + 20)°

=2(x+4)P°=2+8

A

Sx+10°

B C

. But sum of angles of a triangle = 180°
LA+ ZB+ ZC=180°
‘= 5x+20+2x+8+2xr+8=180°

9x + 36 = 180°

O9x=180-36= 144 -
_ a4

=" =16

. ZA=5x+20=5x16+20
=80°+20° = 100°

Question 8.

(a) In the figure (1) given below, ABC is an equilateral triangle. Base BC is
produced to E, such that BC’= CE. Calculate LACE and 2AEC.

(b) In the figure (2) given below, prove that 2 BAD : z ADB=3:1.

(c) In the figure (3) given below, AB || CD. Find the values of x, y and ..



Solution:

D



(a) In following figure,
Given. ABC is an equilaferal triangle BC = CE

To find, ZACE and £ AEC.

A
B C = _E
(1
As given that ABC is an equilateral triangle,
i.e. ZBAC=4£B= ZACB = 60° e (1)

(each angle of an equilateral triangle is 60°)

Now, ZACE= ZBAC+ CB
(exterior angle is equal to sum of two interior
opposite angles)

=  ZACE = 60° + 60° [By
: . (I

=  ZACE=120°

Now, in AACE

Given, AC = CE ( *+ AC =BC = CE)

ZCAE = ZAEC e )

(In a triangle equal sides have equal angles
opposite to them) '



\lso, Z CAE + ZAEC + 120° = 80°
(sum of all angles in a triangle is 180°)

= /ZAEC+ZAEC + 120°=180 [By(2)]
= 2/AEC=180°-120° = 2 ZAEC=60°
ﬁﬂb

2
{ence, # ACE = 120° and £ AEC = 30°

b)In following figure
Siven. AABD, AC meets BD in C. AB=BC,AC=CD.

= 2/ZAEC = =30°

B C 'l D
(2)

To prove. ZBAD : ZADB=3:1
Proof. In A ABC,
AB =BC (Given)
o £ZACB= ZBAC e (1)
(In a triangle, equal angles opposite to them)
In AACD, '
AC=CD (Given)

ZADC = £ZCAD

(In a triangle, equal sides have equal angles
opposite to them)

= ZCAD= ZADC e (2)
From, Adding (1) and (2), we get
ZBAC+ ZCAD= ZACB + ZADC

Z/BAD= ZACB + ZADC e
Now, in AACD
- Exterior £ACB = £ZCAD + £ZADC (4)

(In an triangle, exterior angle is equal to sum of
two interior opposite angles)



. ZLACB= ZADC+ ZADC

[From (2) and (4)]
= ZACB=2/ADC R )
Now, ZBAD=2/ZADC + £ZADC '

[ From (3) and (4)]

ZBAD ' 3

—

Sy .y 3
= ZLBAD=3/2ADC ZADC 1




= JZBAD: ZADC=3:1 (Q.E.D.)
(¢) In following figure,

Given. AB || CD, £ ECD =24° ZCDE = 42°,
To find. The value of x, y and z.

Now, in ACDE,
ext ZCEA = 24° + 42° [In a triangle exterior
angle is equal to sum of two interior opposite

angles]

ZCEA = 66°, e (1)

Now, in AACE '

AC=CE {Given)
Z CAE = ZCEA

(In a triangle equal side have equal angles
opposite to them) '
¥ =66° (By equation (1) ....(2)
Also,y +z+ ZCEA = 180°
(sum of all angles in a triangle is 180°)
= 66°+z+66°= 180°
[From equation (1) and

(2)]
= z+132°=180° = z=180°-132°
= z=48° e (3)
Given that, AB || CD

Zx= £ADC (alternate angles)
x=42° (4)

Hence, from (2), (3) and (4) equation gives x =
42°, y =66°and z=48°

Question 9.
In the given figure, D is mid-point of BC, DE and DF are perpendiculars to AB and
AC respectively such that DE = DF. Prove that ABC is an isosceles triangle.



B¢

golution:
Given : In AABC,
D is the mid-point of BC

DE LAB, DF L AC
DE = DE

B D C

To prove : AABC is an isosceles triangle
Proof : In right ABED and ACDF
Hypotenuse BD = DC (D is mid-point)

Side DF = DE (Given)
. ABED = ACDF (RHS axiom)
L LB=sC

= AB=AC (Sides opposite to equal angles)
. AABC is an isosceles triangle

Question 10.

In the given figure, AD, BE and CF arc altitudes of AABC. If AD = BE = CF, prove
that ABC is an equilateral triangle.

Solution:



Given : In the ﬁgl.ire given,
AD, BE and CF are altitudes of AABC and
. AD=BE=CF

To prove : AABC is an equilateral triangle
Proof : In the right ABEC and ABFC

Hypotenuse BC = BC (Common)
Side BE = CF (Given)
.. ABEC = ABFC (RHS axiom)
L LC=2/B (c.p.c.t.)
-AB=AC (Sides opposite to equal angles)
i)
Similarly we can prove that ACFA = AADC
 LA=2ZC
. AB=BC (i)
From (i) and (ii),
AB=BC=AC

. AABC is an equilateral triangle

Question 11.

In a triangle ABC, AB = AC, D and E are points on the sides AB and AC
respectively such that BD = CE. Show that:

(i) ADBC = AECB

(ii) .DCB = LEBC

(iii) OB = OC,where O is the point of intersection of BE and CD.
Solution:



Given : In AABC, AB =AC
D and E are points on the sides AB and AC
respectively such that BD = CE

A

B C

To prove : (i) ADBC = AECB
(if) £DCB = ZEBC
OB =0C where O is the point of intersection
of BE and CD.
- CD and BE are joined
Proof : In AABC, AB=AC
and BD = CE
L LC=£B (Opposite to equal sides)
In ADBC and AECB
BC=BC (Common)
BD = CE ' (Given)
£B=ZC (Proved)
(i) .. ADBC = AECB (SAS axiom)
(i) .. ZDCB = £EBC (c.p.c.t.)
(#i) In AOBD and AOCE
£ZD=ZE (each = 90°)
DB =EC (given)
ZDOB = ZEOC (vertically oppositive

angles)
IﬁGBD =~ AOCE (A.A.S. Axiom)
. OB=0C - (cpect)

Question 12.
ABC is an isosceles triangle in which AB = AC. P is any point in the interior of



AABC such that ZABP = £ACP. Prove that
(a) BP =CP

(b) AP bisects ~BAC.

Solution:

Given : In an isosceles AABC, AB =AC
P is any point inside the AABC such that
ZABP = ZACP

To prove : (a) BP = CP

A

B C

(b) AP bisects ZBAC
Proof : In AAPB and AAPC

AP=AP (Common)
AB=AC (Given)
ZABP= ZACP (Given)
". AAPB = AAPC (SSA axiom)
(H ..BP=CP (c.p.c.t)
and ZBAP = ZCAP (c.p.c.t.)
- AP bisects ZBAC
Question 13.

In the adjoining figure, D and E are points on the side BC of AABC such that BD =
EC and AD = AE. Show that AABD = AACE.
Solution:



B D E C

Given : In the given figure, D and E are the
points on the sides BC of AABC,
BD = EC and AD = AE
To prove : AABD = AACE
Proof : - In AADE
ZADE = ZAED

. ZAED = ZADE ‘
But ZADE + ZADB = 180° (Linear pair)
and ZAED + ZAEC=180° (Linear pair)

. ZADB = ZAEC (- ZADE = ZAED)
Now in AABD and AACE

AD=AE (Given)

BD =CE (Given)

ZADB = ZAEC (Proved)

. AABD = AACE (SAS axiom)
Question 14.

(a) In the figure (i) given below, CDE is an equilateral triangle formed on a side CD
of a square ABCD. Show that AADE = ABCE and hence, AEB is an isosceles
triangle.

A B



(b) In the figure (ii) given below, O is a point in the interior of a square ABCD such
that OAB is an equilateral trianlge. Show that OCD is an isosceles triangle.

D C

st
""""

A B
Solution:



(a) Given : In the figure, CDE is an
equilateral triangle on the side CD of square
ABCD .

AE and BE are joined
To prove : (i) AADE = ABCE
(if) AAEB is an isosceles triangle.
Proof : ** Each angle of a square is 90° and
each angle of an equilateral triangle is 60°
. Z/ADE = ZADC + ZCDE
=90° + 60° = 150°
Similarly, ZBCE = 90° + 60° = 150°

Now in AADE and ABCE

AD=BC (Sides of a square)

DE = CE (Sides of an equilateral triangle)

ZADE = ZBCE (Each 150°)
(i) .. AADE = ABCE "(SAS axiom)
(i) .. AE~-BRE

Now in AAEB,

AE =BE (Proved)

. AAEB is an isosceles triangle
(b) Given : In the figure, O is a point in interior
of the square ABCD such that OAB is an
equilateral triangle.

To prove : AOCD is an isosceles triangle

Proof : *» AOAB is an equilateral triangle
. OA=0B=AB

ZOAD = ZDAB - ZOAB

=90° - 60° = 30°



Similarly, ZOBC = 30° -
Now in AOAD and AOBC
OA=0B (Sides of equilateral triangle)

AD=BC (Sides of a square)

Z0OAD = Z0BC (Each = 30°)
s AOAD = AOBC (SAS axiom)
w OD=0C (c.p.c.t.)

Now in AOCD,

OD =QC

. AOCD is an isosceles triangle

Question 15.

In the given figure, ABC is a right triangle with AB = AC. Bisector of LA meets BC
at D. Prove that BC = 2AD.

Solution:



In the given figure, AABC is a right ang!ed
triangle, right angle at A

AB=AC
Bisector of ZA meets BCatD

C

A B

To prove : BC=2AD
Proof : In right AABC, ZA=90° and AB =
AC

=]

2
w AD is bisector of ZA

-]

 £LB=ZC= =45° (" ZB + £C=90°)

s ZDAB = £ZDAC = 2 = 45°

Now in AADB

ZDAB= /B (Each 45°)
. AD=DB ..{i)

Similarly we can prove that in AADC,
£LDAC = £ZC =45°
. AD=DC i)
Adding (i) and (ii),
Adding (i) and (i),
AD+AD=DB+DC=BD +DC
= 2AD=BC
Hence BC = 2AD

Exercise 10.4



Question 1.

In APQR, 2P =70° and «R = 30°. Which side of this triangle is longest? Give
reason for your answer.

Solution:

In APQR, ZP =70°, ZR =30°
But ZP + ZQ + £ZR = 180°

= 70°+30°+ ZQ = 180°

= 100°+ £Q = 180°

Q

70° 308
P R
s Z0Q=180° - 100° = 80°
£Q = 80° the greatest angle
- Its opposite side PR is the longest side
(Side opposite to greatest angle is longest)

Question 2.
Show that in a right angled triangle, the hypotenuse is the longest side.



Solution:
. Given : In right angled AABC, £B =90°

A

n
B C

To prove : AC is the longest side
Proof : In AABC,
v LB =90°
. ZA and £C are acute angles
i.e., less than 90°
. ZB is the greatest angle
or ZB> ZCand £B> ZA
. AC>ABand AC>BC
Hence AC is the longest side

Question 3.

PQR is a right angle triangle at Q and PQ : QR = 3:2. Which is the least angle.
Solution:



-7 s
Q R

Here, PQR is a right angle triangle at Q. Also given
that
PQ:QR=3:2

Let PQ = 3x, then, QR = 2x

It is clear that QR is the least side.

Then, we know that the least angle has least side
opposite to it.

Hence. Z P is the least angle.

Question 4.

In A ABC, AB =8 cm, BC = 5.6 cm and CA = 6.5 cm. Which is (i) the greatest angle
?

(ii) the smallest angle ?
Solution:

A Bem B

Given that AB = 8 ¢cm, BC = 5.6 cm, CA = 6.5
cm.

Here AB is the greatest side

Then £ C is the greatest angle

(. the greater side has greater angle opposite to
it

A]I'so, BC is the least side

then Z A is the least angle

(. the least side has least angle opposite to it)



Question 5.
In AABC, 2A = 50°, «B= 60°, Arrange the sides of the triangle in ascending order.

Solution:

B o
Given in a AABC,
ZA=50° £ZB=060°
ZC=180-(£LA+ £B)
[sum of all angles in a triangle is 180°]
= ZC=180°-(50°+ 60°)

= ZC=180°-110° = ZLC=70°

Now, ZA<ZB<ZC

BC<CA<AB

(" greater angles has greater side opposite to it)

Hence, sides of A ABC in ascending order as BC,
CA, AB.

Question 6.

In figure given alongside, 2B = 30°, 2C = 40° and the bisector of LA meets BC at
D. Show

(i) BD > AD

(ii) DC > AD

(iii) AC > DC

(iv) AB >BD

30° 40°




Solution:
Given : In AABC, £B = 30°, 2C = 40°
and bisector of #A meets BC at D

To prove :
() BD>AD (if) DC>AD
(itf) AC = DC (iv) AB=BD
Proof : In AABC,

ZB=30"and ~2C = 40° .

s ZBAC=180°-(30°+40° =180°-70°=
110°

.+ AD is bisector of ZA

o

2

. ZBAD = ZCAD =

(1) Now in AABD,
w LBAD > £B
.. BD>AD
(i) In AACD,
ZCAD > £C
-DC=>AD ,
(iify ZADC = 180° — (40° + 55°) = 180°-95°=
85°
In AADC,
w LADC > ZCAD
- AC>DC
(iv) Similarly,
ZADB = 180° - ZADC = 180° - 85° = 95°
- In AADB
AB>BD Hence proved.

= 55°

Question 7.
(a) In the figure (1) given below, AD bisects 2A. Arrange AB, BD and DC in the
descending order of their lengths.
(b) In the figure (2) given below, 2 ABD = 65°, ~.DAC = 22° and AD = BD. Calculate
< ACD and state (giving reasons) which is greater : BD or DC ?

A A

(1 (2)
Solution:



(@) Given. In AABC, AD bisects £ A ,
ZB=60°and ~C=40°
To arrange. AB , BD and DC in the descending
order. A

60° 40
1] D C

(1

In A ABC
LZBAC+ LB+ £C=180°

[sum of all angles in a triangle is 180°]
=  ZBAC +60° + 40° = 180°

[From given, ZB =60° 2ZC=40°
= ZBAC=180°-100° = ZBAC-=
80°
AD bisects LA

1
ZBAD = JDAC=E x ZBAC

= ﬁBAD=z_’DAC=% = 80°

ZBAD= £LDAC=40° .. (1)

In AABD, ext. ZADC= ZB+ ZBAD
[In a triangle exterior angle is equal to sum of
opposite interior angles)

ZADC = 60° + 40°

= ZADC=100° ... (2)
Similarly, In AACD, AADB

=40°+40° =80 . (3)
Now, £ ADB = 80° " [From (3)]
ZBAD = 40° [From (2)]
£ZDAC = 40° [From (1)]

Now, £ZADB > ZDAC = ZBAD

[+ 80°>40°=40°]
Hence, AB, DC, BD in the descending order of
their lengths
(Note : It can also written as AB, BD, DC in the



descending order *.* DC = BD)

(b) Given. In AABC, ZABD = 65°

ZDAC =22°, and AD = BD,

To calculate the ~ ACD and say which is greater,
BD or DC.

Now, in AABD
A
<38
6 _,
D C
. @

AD=BD (given)



" ZABD= ZBAD ... (1)
([n a triangle, equal sides have equal angles
opposite to them)

Also, ZABD=65 ... (2)
From (1) and (2), we get

£ZBAD=65¢ .. (3)
In AABC,

LA+ZB+ ZC=180°
[sum of all angles in a triangle is 180°]
(BAD+ ZDAC)+ ZB+ /C=180°
[-. £A= £ZBAD+ ZDAC]
= ZBAD+ £ZDAC+ ZB+ZACD=180°
o [. ZC= £ACD]
= 65°+22°+65°+ LACD = 180°
-(Substituting the value of #BAD, ZDAC &
£B) -
= [52°+ ZACD = 180°
= ZACD = 180° - 152° = £ZACD =
28“__an, ZBAD = 65° [From (3)]
and £ CAD = 22° (Given)
ZBAD> ZCAD
BD>DC

_ [Greater angle has greater opposite side]
Hence, BD is greater than DC. .

Question 8.

(a) In the figure (1) given below, prove that (i) CF> AF (ii) DC>DF.
(b) In the figure (2) given below, AB = AC.

Prove that AB > CD.

(c) In the figure (3) given below, AC = CD. Prove that BC < CD.



(a) Given. In AABC,AD 1 BC, CF L AB.
AD and ZE intersect at F.

£ZBAC = 60°, ZABC = 65°
A

&

65°
B 5 >
()
To prove. (i) CF>AF (ii) DC>DF
Proof. (i)In AAEC,

ZB+ £BEC+ «BCE=180° ... (1)

(sum of angles of a triangle = 180°)
ZB=65° (Given) e (2)
ZBEC=90° [(CELAB)Given] , ... (3)

Putting these value in equation (1), we get
65° + 90° + 2 BCE = 180° -

= 155°+ /BCE=180° = /BCE=25°
= £ZDCF=25° [BCE = £DCF] ... (4)
Now in ACDF,

ZDCF+ ZFDC+ ~ZCFD = 180°
Solution:



[sum of all angles in a triangle is 180°]
= 25+90°+ ZCFD=180°
[From (4) £ DCF =25° & AD 1 BC, £ FDC = 90°]
= 115°+ £CFD = 180°
=  ZCFD = 180° - 115° ZCFD = 65° ..... (5)
Also, ZAFC + ZCFD = 180°
[AFD is a straight line ]
= ZAFC +65°=180°
= ZAFC =180 -65°( £ CFD = 65°)
= ZAFC=115° ()]
Now, in ACE,
ZACE+ ZCEA + £BAC = 180°
' [sum of all angles in a triangle is 180°]
= ZACE + 90° + 60° = 180°
[~ £CEA =90° £BAC =60°]
= ZACE + 150° = 180°
= ZACE=180°-150°= ZACE=30°..(7)
Now, in A AFC,
ZAFC+ ZACF + ZFAC = 180°
[sum of all angles in a triangle is 180°]
= 115° +30° + ZFAC = 180° (By (6) and (7))
= 145°+ ZFAC = 180°
= ZFAC = 180° -145°
= /FAC =35° e (8)



Now, in AAFC,

ZFAC = 35° [From equation (8)]
Z ACF = 30° [From equation (7)]
s £LFAC> ZACF (35° > 307)

.. CF>AF

[Greater angle has greater side opposite to it]
Now, in ACDF,

£ DCF = 25° [From equation (4)]
Z CFD = 65° ) [From equation (5)]
£CFD > DCF (= 65°>25%)

DC > DF.



[greater angle has greater side opposite to it ]

(Q.E.D.)
(b) Given. In AABD, AC meets BD in C.

£ZB=T70° ZD=40°AB = AC.
To prove. AB > CD.
Proof. In AABC,
AB = AC (given)
. £LACB= /B L. (1)

(In a triangle, equal sides have equal angles
opposite to them)

A

Also, ZB =170° [Given] ....... (2)
From (i) and (ii), we get

£ZACB + ZACD = 180° [BCD is a st. line]
= T70°+ £ZACD = 180° [From equation (3)]
= ZACD=180°-70°
= ZACD=110°
Now, in AACD,
ZCAD+ ZACD+ ZD = 180°

[sum of all angles in a triangle is 180°]



= ZCAD + 110° + 40° = 180° [From (4)
ZACD = 110° and £D = 40° (given)]
=  ZCAD+ 150° = 180°
=  ZCAD = 180° - 150°

'S

= ZCAD=3(° weeee (5)

Now, in AACD
ZACD = 110° [From equation (4)]
ZCAD = 30° [From equation (5)]
/D = 40° (given)
. ZD> ZCAD ( 40° > 30°)

s AC>CD

[Greater angle has greater side opposite to it]
= AB>CD [~ AB=AC given)]
(Q.E.D.)

(¢)Given. In AACD, AC =CD, £BAD-=
60°, ZACB = 70°
To prove. BC < CD.
Proof. In AACD,
AC =CD, (Given)




. ZCAD=«£CDA ... (1)

[In a triangle If two sides are equal, then angles
opposite to them are also equal]

Also, ZACB=70° ... (2)

Now, ZACB = £ZCAD+ ZCDA
[exterior angle is equal to sum of two interior
opposite angles]

= 70°= £LCAD+ ZCAD
[From (1) and (2)]

= T70°=2,£CAD
= 2£ZCAD=T70°

o

70
= < CAD=

= 35°
2
ZBAD = 60° (given)
. £ZBAC= ZBAD - ZCAD
= 60° - 35° = 25°
ZBAC < ZCAD [+ 25° <35°]
BC <CD
[Greater angles has greater side opposite to it].
(Q.E.D.)
Question 9.

(a) In the figure (i) given below, 2B < £A and 4C < 4D. Show that AD < BC. (b) In

the figure (ii) given below, D is any point on the side BC of AABC. If AB > AC,
show that AB > AD.

Solution:



(a) In the given figure,
ZB</ZA and ZC < £D
To prove : AD <BC

Proof : In AABO
LB < LA (Given)
. AD<BO (1)

Similarly in AOCD
2C<ZD (Given)



s 0D <0C
., Adding (i) and (i)
AO+ 0D <BO +0C
= AD<BC
Hence AD < BC
(b) In the given figure,
D is any point on BC of AABC
AB>AC
To prove : AB>AD
Proof : - In AABC
AB>AC
ZC>ZB




In AABD _ : -
Ext. ZADC > ZB

o ZADC> ZC
(v £LC > £B)
. AC>AD w{(1)
ButAB>AC
(Given) ...(i1)
-, From ({) and (i?),
AB>AD
Question 10.

(i) Is it possible to construct a triangle with lengths of its sides as 4 cm, 3 cm and
7 cm? Give reason for your answer,

(ii) Is it possible to construct a triangle with lengths of its sides as 9 cm, 7 cm and
17 cm? Give reason for your answer.

(iii) Is it possible to construct a triangle with lengths of its sides as 8 cm, 7 cm
and 4 cm? Give reason for your answer.

Solution:

(i) Length of sides of a triangle are 4 cm, 3 cm and 7 cm

We know that sum of any two sides of a triangle is greatar than its third side But4 + 3 =
7 cm

Which is not possible

Hence to construction of a triangle with sides 4 cm, 3 cm and 7 cm is not possible.

(ii) Length of sides of a triangle are 9 cm, 7 cm and 17 cm

We know that sum of any two sides of a triangle is greater than its third side Now 9 + 7
=16 <17 - Itis not possible to construct a triangle with these sides.

(iii) Length of sides of a triangle are 8 cm, 7 cm and 4 cm We know that sum of any two
sides of a triangle is greater than its third side Now 7 + 4 =11 > 8

Yes, It is possible to construct a triangle with these sides.

Multiple Choice Questions

Choose the correct answer from the given four options (1 to 18):
Question 1.

Which of the following is not a criterion for congruency of triangles?
(a) SAS

(b) ASA

(c) SSA

(d) SSS



Solution:
Criteria of congruency of two triangles ‘SSA’ is not the criterion. (c)

Question 2.

In the adjoining figure, AB = FC, EF=BD and 2AFE = 2CBD. Then the rule by
which AAFE = ACBD is

(a) SAS

(b) ASA

(c) SSS

(d) AAS

E

Solution:

In the figure given,

AAFE = ACBD by SAS axiom -

AB + BF = BF + FC (- AB=FC)
= AF=BC

EF = BD

ZAFE = ZCBD (b)

Question 3.

In the adjoining figure, AB 1L BE and FE L BE. If AB = FE and BC = DE, then
(a) AABD = AEFC

(b) AABD = AFEC

(c) AABD = AECF

(d) AABD = ACEF

Solution:



In the figure given,
A F

AB 1 BE and FE L BE
AB=FE,BC+CD=CD+DE

(- BC = DE)

= AB=FEand BD=CE, /B = ZE '
(Each 90°)

. AABD = AFEC (b)

Question 4.
In the adjoining figure, AB=AC and AD is median of AABC, then AADC is equal to
(a) 60°
(b) 120°
(c) 90°
(d) 75°
Solution: _
In the given figure, AB=AC
AD is median of AABC

A

1]
B " D = C

~. D is mid-point = BD =DC
. AD LBC
. ZADC =90° (c)



Question 5.

In the adjoining figure, O is mid point of AB. If ZACO = «BDO, then 2OAC is equal
to

(a) zOCA

(b) LODB

(c) 2OBD

(d) 2.BOD

Solution:
In the given figure, O is mid-point of AB,
ZACO = ZBDO
ZAOC = ZBOD i

(Vertically opposite angles)
D

C
S AOAC = AOBD (AAS)
s £Z0AC = Z0BD (c)
Question 6.

In the adjoining figure, AC = BD. If zCAB = ~DBA, then 2ACB is equal to
(a) z.BAD

(b) zABC

(c) ABD

(d) .BDA

Cc D




Solution:
In the figure, AC = BD

ZCAB = ZDBA

AB =AB (Common)
- AABC = AABD (SAS axiom)
s ZACB = £ZBDA (c.p.c.t) (d)
Question 7.

In the adjoining figure, ABCD is a quadrilateral in which BN and DM are drawn
perpendiculars to AC such that BN = DM. If OB =4 cm, then BD is
(a) 6 cm
(b) 8 cm
(c) 10 cm
(d)12 cm
Solution:
In the given figure,

ABCD is a quadrilateral

D C
N

M 4em
A B

BN LAC,DM LAC

BN=DM, OB=4cm

In AONB and AOMD

BN = DM

ZN=2M (Each 90°)

ZBON = DOM (Vertically opposite angles)
-. AONB = AOMD
~ OB=0D

But OB =4 cm
~ BD=BO+0D=4+4=8cm (b)

Question 8.

In AABC, AB = AC and «B = 50°. Then «C is equal to
(a) 40°

(b) 50°



(c) 80°
(d) 130°
Solution:
In AABC, A_B =AC

) A

50°
B C

S LC=4£B (Angles opposite to equal sides)
ZB =50°
. ZLC=50° (b)

Question 9.

In AABC, BC = AB and 4B = 80°. Then ZA is equal to
(a) 80°

(b) 40°

(c) 50°

(d) 100°

Solution:



In AABC=BC=AB

A
# C

. ZA=/C (Angles opposite to equal sides)
ZB =80° '

s ZA+ ZC=180° - 80°=100°
But ZA = £ZC=100°
and 2/A

£A=T =50 (c)

Question 10.

In APQR, 4R = £P, QR =4 cm and PR = 5 cm. Then the length of PQ is
(a) 4 cm

(b) 5cm

(c)2cm

(d) 2.5 cm



Solution:

. In APQR
ZR=ZP,QR =4 cm
PR=5¢m
Q
4cm
P Sem R

s LP=LR

PQ=QR -
- (Sides opposite to equal angles
S PQ=4cm (a)

Question 11.

In AABC and APQR, AB = AC, 2C = 2P and 4B = Q. The two triangles are
(a) isosceles but not congruent

(b) isosceles and congruent

(c) congruent but isosceles

(d) neither congruent nor isosceles

Solution:



In AABC and APQR
AB=AC, ZC= £P
ZB=/Q

A R

B cCP Q

- InAABC,AB=AC
£ZC=/B (Opposite to equal sides)
But ZC= ZPand £B = £Q
s £ZP=Z2Q
. RQ=PR
~. ARPQ is an isosceles triangle but not
congruent (a)

Question 12.

Two sides of a triangle are of lenghts 5 cm and 1.5 cm. The length of the third
side of the triangle can not be

(a) 3.6 cm

(b) 4.1 cm

(c) 3.8 cm

(d) 3.4 cm

Solution:

In a triangle, two sides are 5 and 1.5 cm.

- Sum of any two sides of a triangle is greater
than its third side

. Third side <(5 + 1.5) cm

=» Third side <6.5 cm
or third side + 1.5> 5 cm
or third side>5-1.5=3.5¢cm

- Third side cannot be equalto 3.4cm  (d)

Question 13.
If a, b, c are the lengths of the sides of a trianige, then



(@)a-b>c

(b)c>a+b

(c)c=a+b

(d)c<A+B

Solution:

a, b, c are the lengths of the sides of a trianlge thana + b>corc<a+b
(Sum of any two sides is greater than its third side) (d)

Question 14.

It is not possible to construct a triangle when the lengths of its sides are
(@Q)6cm,7 cm, 8 cm

(b)4cm,6cm, 6 cm

(c)5.3cm,2.2cm, 3.1 cm

(d)9.3cm,5.2cm, 7.4 cm

Solution:

We know that sum of any two sides of a triangle is greater than its third side 2.2 + 3.1 =
5.3 = 5.3 =5.3 is not possible (c)

Question 15.

In APQR, if ZR> 2Q, then
(a) QR > PR

(b) PQ > PR

(c) PQ<PR

(d) QR < PR

Solution:

In APQR, zR> 2Q

~ PQ>PR (b)

Question 16.

If triangle PQR is right angled at Q, then
(a) PR=PQ

(b) PR<PQ

(c) PR<QR

(d) PR>PQ



Solution:
In right angled APQR,
£Q =90°
Side opposite to greater angle is greater
- PR>PQ ' (d

P

+90°
0 R

Question 17.

If triangle ABC is obtuse angled and 2C is obtuse, then
(a) AB >BC

(b) AB=BC

(c) AB <BC

(d) AC > AB

Solution:

In AABC, ZC is obtuse angle -

AB>BC

(Side opposite to greater angle is greater)

(a)

C A

Question P.Q.

A triangle can be constructed when the lengths of its three sides are
(@)7cm,3cm,4cm

(b) 3.6 cm, 11.5cm, 6.9 cm

(c) 5.2cm, 7.6 cm, 4.7 cm

(d) 33 mm, 8.5 cm, 49 mm



Solution:
We know that in a triangle, if sum of any two sides is greater than its third side, it is
possible to construct it 5.2 cm, 7.6 cm, 4.7 cm is only possible. (c)

Question P.Q.

A unique triangle cannot be constructed if its

(a) three angles are given

(b) two angles and one side is given

(c) three sides are given

(d) two sides and the included angle is given

Solution:

A unique triangle cannot be constructed if its three angle are given, (a)

Question 18.

If the lengths of two sides of an isosceles are 4 cm and 10 cm, then the length of
the third side is

(@) 4 cm

(b) 10 cm

(c) 7 cm

(d) 14 cm

Solution:

Lengths of two sides of an isosceles triangle are 4 cm and 10 cm, then length of the
third side is 10 cm

(Sum of any two sides of a triangle is greater than its third side and 4 cm is not possible
as4+4>10cm.

Chapter Test

Question 1.

In triangles ABC and DEF, 2A = 4D, «B = LE and AB = EF. Will the two triangles
be congruent? Give reasons for your answer.

Solution:

In AABC and ADEF

ZA=42D

£ZB=ZE

AB =EF

In AABC, two angles and included side is

given but in ADEF, corresponding angles are
equal but side is not included of there angle.

. Triangles cannot be congruent.



Question 2.

In the given figure, ABCD is a square. P, Q and R are points on the sides AB, BC
and CD respectively such that AP= BQ = CR and 2PQR = 90°. Prove that

(a) APBQ = AQCR

(b) PQ=QR

(c) PRQ = 45°

D R, C
"'1\ '
'
/A
/ \
! \
7 !
7 \
J \
!
/Do
f T 4
-
—
A p B



Solution:

Given : In the given figure, ABCD is a square
P, Q and R are the points on the sides AB,
BC and CD respectively such that

AP =BQ =CR, £PQR = 90°
To prove : (a) APBQ = AQCR

(b) PQ = QR

(c) ZPRQ = 45°
Proof : - AB = BC = CD (Sides of square)
and AP=BQ =CR (Given)
Subtracting, we get
AB-AP=BC-BQ=CD-CR

= PB=QC=RD
Now in APBQ and £QCR .
PB =QC (Proved)

BQ=CR (Given)
ZB=/C (Each 90°)
. APBQ = AQCR (SAS axiom)
w PQ=QR (c.p.c.t.)
But ZPQR = 90° (Given)
ZRPQ = ZPRQ

(Angles opposite to equal angles)
ButZRPQ + ZPRQ = 90°

-]

2

ZRPQ = ZPRQ = = 45°

Question 3.
In the given figure, AD = BC and BD = AC. Prove that ZADB = 2BCA.
Solution:



D C

Given : In the figure,
AD=BC,BD=AC _
To prove : ZADB = ZBCA
Proof: In AADB and AACB

AB=AB {(Common)

AD=BC (Given)

BD=AC (Given)

" AADB=AACB . (SSS axiom)

. ZADB=/ZBCA (c.p.c.t.)
Question 4.

In the given figure, OA L OD, OC X OB, OD = OA and OB = OC. Prove that AB =
CD.

. /

"

Solution:



L»

Given : In the figure, OA 1 OD, OC 1 OB.
OD=0A,0B=0C

e /

=

B
To prove : AB =CD
Proof: ZAOD = 2COB (each 90°)
Adding #ZAOC (both sides)

ZAOD+ ZAOC = ZA0C + #COB
= ZCOD= /A0B
Now, in AAOB and ADOC

OA=0D (given)

OB=0C (given)

ZAOB=«ZCOD (proved)

S AAOB = ADOC (SAS axiom)

. AB=CD (c.p.c.t.)
Question 5.

In the given figure, PQ || BA and RS CA. If BP = RC, prove that:
(i) ABSR = APQC

(ii) BS = PQ

(iii) RS = CAQ.



B P
Solution:



Given : In the given figure,
PQ || BA,RS || CA
BP=RC

B P R C

To prove :
(/) ABSR = APQC (i) BS =PQ

(iiif) RS = CQ
Proof: BP =RC
" BC—-RC=BC-BP
. BR=PC
Now, in ABSR and APQC
LB = 2P (corresponding angles)
LR =4£C (corresponding angles)
BR =PC (proved)
s ABSR = APQC (ASA axiom)
. BS=PQ (c.p.c.t.)
RS =CQ (c.p.c.t.)

Question 6.
In the given figure, AB = AC, D is a point in the interior of AABC such that «.DBC =

2DCB. Prove that AD bisects ~BAC of AABC.
Solution:



Given : In the figure given, AB = AC

D is a point in the interior of AABC

Such that ZDBC = ZDCB

To prove : AD bisects ZBAC.
Construction : Join AD and produced it to

BCinE
Proof : In AABC,
AB=AC
. £B = ZC (Angles opposite to equal sides)
and £ZDBC= /DCB (Given)

Subtracting, we get
ZB - ZDBC= «£C- «£DCB

A

B E C

= ZABD=/ACD
Now in AABD and AACD

AD=AD (Common)
ZABD=/ACD (Proved)
AB=AC (Given)
“. AABD=AACD (SAS axiom)
L ZBAD=ZCAD (c.p.c.t.)

. AD is bisector of #/BAC

Question 7.
In the adjoining figure, AB || DC. CE and DE bisects ~BCD and 2ADC respectively.
Prove that AB = AD + BC.



Solution:
Given ; In the given figure, AB | DC
CE and DE bisects ZBCD and ZADC
respectively

A ., E B

Ll

L 4

D C

To prove : AB=AD + BC
Proof: - AD | DC and ED is the transversal

s ZAED = ZEDC (Alternate angles)
= ZADC (- ED is bisector of ZADC)
. AD=AE ..(1)
(Sides opposite to equal angles)
Similarly,
ZBEC = ZECD= ZECB
. BC=EB (i)
Adding (i) and (ii),
AD+BC=AE+EB=AB
.. AB=AD+BC
Question 8.

In AABC, D is a point on BC such that AD is the bisector of ZLBAC. CE is drawn
parallel to DA to meet BD produced at E. Prove that ACAE is isosceles
Solution:



Given : In AABC,
D isa point on BC such that AD is the bisector
of ZBAC
CE || DA to meet BD produced at E
To prove : ACAE is an isosceles
Proof : -~ AD || EC and AC is its transversal
. ZDAC= ZACE (Alternate angles)
and £BAD= ZCEA
(Corresponding angles)
E

But ZBAD = ZDAC .
(.~ AD is bisector of ZBAC)
. LZACE= ZCAE
AE=AC (Sides opposite to equal angles)
. AACE is an isosceles triangle.

Question 9.

In the figure (ii) given below, ABC is a right angled triangle at B, ADEC and BCFG
are squares. Prove that AF = BE.
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Solution:

. Given. In right AABC, ZB =90°

ADEC and BCFG are squares on the sides
AC and BC of AABC respectively AF and
BE are joined.

To prove. AE =BE

Proof. Z/ACE = ZBCF

Adding £ACB both sides

ZACB+ ZACE= ZACB + ZBCF

= ZBCE = ZACF

Now in ABCE and AACF,
CF = AC (sides of a square)
BC = CF (sides of a square)

ZBCE = ZACF (proved)

. ABCE = AACF (SAS postulate)

.. BE=AF

Hence proved.

Question 10.
In the given figure, BD = AD = AC. If LZABD = 36°, find the value of x .

(each 907 )

(c.p.c.t.)



Solution:

Given : In the figure, BD = AD = AC
ZABD =36°
To find : Measure of x.
Proof : In AABD,
AD=BD (given)
. ZABD=~ZBAD=36° (- ZABD = 36")
. Ext. ZADC= ZABD + ZBAD (sum of interior opposite angles)
=36° + 36° = 72°
Butin AADC
AD=AC
. LZADC = ZACD=172°
and Ext. ZPBC = ZABC + ZACD
= 36° + 72° = 108°
S x=108°

Question 11.
In the adjoining figure, TR =TS, 21 =2,2 and 24 = 2,3. Prove that RB = SA.

Solution:



Given: In the figure , RST is a triangle

TR = TS,
21 =222and £4 =23
To prove : RB = SA
Proof : Z1 = 24
(Vertically opposite angles
But2/2=/land 223 =4
5 222=273
S L2= 73
- But ZTRS = ZTSR (- TR = TS given)
s ZTRS — ZBRS = ZTSR — ZASR
= ZARB=~/BSA
Now in ARBT and ASAT

LT = <£T (Common)

TR =TS (Given)

and Z/TRB = ZTSA (Proved)

<. ARBT = ASAT (SAS axiom)

- RB=S8SA (c.p.c.t.)
Question 12.

(a) In the figure (1) given below, find the value of x.

(b) In the figure (2) given below, AB = AC and DE || BC. Calculate

(i)x

(i) y

(iii) .BAC

(c) In the figure (1) given below, calculate the size of each lettered angle.

)

{1}

Solution:



(@) We have to calculate the value of x.




Mow, in AABC
S 45=36° . (1)
Also, 36°+ £1+ £5=180° [ " AC=BC]
[sum of all angles in a triangle is 180°]
= 36°+ £1+36°=180° [from (1)]
= 72°+ £1=180° = £1=180°-72°

= Zi=108 . (2)

Also, £1+ £2=180° (Linear pair)

= 108+ /2= 180° [From (2)]

= £2=180°-108° = £2=72° ... (3)

Also, £2= /3 (AC = AD)
£3=172° [From (3)]..... (4)

Now, in AACD

L2+ L3+ £4=180°
[suni ~f #ll angles in a triangle is 180°]
= T2°+72°+ Z4 = 180° [From (3) and
4)]
= 144°+ £4=180° = £4=180°- 144°
=  Z£4=36° e (5)
ABP is a St. line
£5+ Z4+x=180°
36° + 36° + x = 180° [From (1) and (5)]
72° +x=180 = x=108° ) |
Hence, value of x = 108° Ans.
(b) Given, AB = AC, and DE || BC
LZADE=(x+y - 36)°
ZABC = 2x°and ZACB = (y - 2)°



To Calculate. () x (i) y  (iii) £BAC

Now, in AABC

s AB=AC

2x=y-2

[In a triangle equal sides here equal angle
opposite to them]

x-y=-2 weaee (1)
~. DE || BC,
x+y-36=2 [corresponding angles]

= x+y-2x=36 = —-x+y=36 e (2)
From equation (1) and (2),

2x—y= -2
-x+ty= 36
Adding, x = 34

Substituting the value of x in equation (1), we get
2%x34-y=-2 = 6(8-y=-2
= 68+2=y = =y = y=170
Hence, value of x = 34°
and value of y=70°
(i) In AABC
ZBAC +2x°+ (y-2)°=180°

[sum of all angles in a triangle is 180°]
= ZBAC+2x34°+(70-2)°=180°

(Substituting the value of x and y)

= ZBAC + 68° + 68° = 180°
= £ZBAC=180°-136° = ~/BAC=44°
Hence, value of Z# BAC =44° Ans.
(c) Given. ZBAE = 54°, /DEC = 80° and
AB = BC.



#

To calculate. The value of x, y and z.
Now £2 = 80° (1)

|||||

(vertically opposite angles
AC and BD cut at point E)

In AABE,
54°+x+ £2=180°

(sum of all angles in triangle is 180°)
= 54°+x + 80°=[80° (. £2=80°
= 134°+x=180° = x=180°-134°
= x =46°

Now, 21+ 80° = 180° (Linear pair)
£1=180°-80° = Z£1=100° veune (2)
Also, AB = BC (given)
23 =54°

(In a triangle equal sides have equal angles)
Now, in AABC
54° + (x +y) + £3 = 180°

(substituting the value of x and £ 3)

= 154°+y=180° = y=180°-154°
= y=26° O )
S ABICD, o xty=z , .
[corresponding angles]
= 46°+26°=:z [From (2) and (3)]
= z=46°+26° = z=172°
Hence, value of x = 46°, y = 26°
and z=172°



Question 13.

(a) In the figure (1) given below, AD = BD = DC and 2ACD = 35°. Show that
(i) AC > DC (ii) AB > AD.

(b) In the figure (2) given below, prove that

(i) x + y =90° (ii) z = 90° (iii) AB = BC

+E
B @ c
Solution:
(a) Given : In the figure given,
AD=BD=DC
ZACD = 35°

To prove : (i) AC > DC, (ii) AB > AD
Proof : In A ADC, AD = DC
. ZDAC = ZDCA = 35°
=> ZADC = 180° — (£DAC + ZDCA)
. ZADC = 180° - (35° + 35°)
=-180° — 70° = 110°
and Ext. ZADB = ZDAC + ZDCA = 35° +
35°=170°



35
B D C
~ AD=BD
ZBAD = ZABD
But ZBAD + ZABD = 180° - ZADB
= ZABD + ZABD = 180° - 70° = 110°

o

1
= 2ZABD = 110° = ZABD =

5 =55

(i) Now ' ZADC > /DAC

. AC>DC

and ZADB > ZABD

. AB>AD
(b)Given. LEAC= ZBAC=x
ZABD= /DBC=y
ZBDC=z
To prove. (i) x+y=90° (i) z =90°
(iif) AB = BC
Proof. (i) .. AE || BC

. ZACB=x [Alternate angles] .....'(1)

In AABC
x+@+y + £ACB = 180°
[sum of all angles in a triangle is 180°]

= x+2p+x=180° [From (1)]
= 2c+2y=180°

= 2(x+y) = 180° (proved) ..... (2)
: . -

x+y=90°



(ii) Now, in ABCD,
y+z+ £ZBCD=180°

[sum of all angles in a triangle is 180°]
= y+z+x=180°
= 90°+z=180° [From (2) , x + y=90°]
= z=090° (proved) ..... (3)
(ifi) In AABC

£ZBAC= £ZBAC= x (each same value)
.. AB=CB
(In a wiangle equal angles has equal sides)
(proved)

Question 14.

In the given figure, ABC and DBC 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 2A as well as 2D

(iv) AP is the perpendicular bisector of BC.

Solution:



Given : In the figure, two
isosceles triangles ABC and
DBC are on the same base
BC. With vertices A and D on
the same side of BC. D,
- AD is joined and produced to
meet BC at P. .
To prove : B P C
(i) AABD = AAaLD
(ii) AABP = AACP
(iif) AP bisects £A as well as £D
(iv) AP is the perpendicular bisector of BC
Proof : "~ AABC and ADBC are isosceles
AB=ACand DB =DC
(/) Now in AABD and AACP

AB =AC (Proved)

DB =DC (Proved)

AD=AD (Common)
. AABD = AACD (SSS axiom)
- ZBAD= £CAD (c.p.ct.)
‘. ADP bisects £A

and ZADB = ZADC (c.p.c.t.)

- But ZADB + ZBDP = ZCAD + ZCDP = 180°

~. ZBDP = £ZCDP
. ADP bisects ZD also

Now in AAPB and AACD

AB = AC (Given)

AP =AP (Common)

and ZBAD = ZCAD (Proved)
. ZAPB = AACP (SAS axiom)
.. BP=CP (c.p.c.t.)

and ZAPB = ZAPC
But ZAPB + ZAPC = 180° (Linear pair)
. LAPB = ZAPC =90°
and BP = PC -
~. AP is perpendicular bisector of BC

Question 15.
In the given figure, AP L | and PR > PQ. Show that AR > AQ.



Solution: .
Given : In the given figure,
AP 1 /and PR > PQ

A

To prove : AR > AQ
Construction : Take a point S on /,
Such that PS = PQ
Join Aand S
Proof : In AAQP and AASP
AP = AP ' (Common)
QP =SP (Given)
ZAPQ = ZAPS - (Each 90°)
s AAPQ = AAPS (SAS axiom)
L Ll=42
AQ=AS (Sides opposite to equal angles)
In AASR
Ext. ASP > ZARS
= £L2> .23
= Z1> 23 (- L1 =£42)
.. AR>AQ

Question 16.

If O is any point i]n the interior of a triangle ABC, show that
OA+0OB+0C>32

(AB + BC + CA).

A




Solution:

Given : In the figure, M\
O is any point in the )

interior of AABC. B C

1
To prove : OA+ OB +0C > E(AB+EC+CA}

Construct : Join B and C.

Proof : In AOBC .
OB + OC > BC )
(Sum of two sides of a triangle is greater than

its third side)
Similarly OC + OA > CA
and OA + OB > AB
Adding are get,
“(OB+0OC+0C+0OA+0A+0B)>BC+
CA+AB
= 2(0A+ OB+ 0C)>AB + BC +CA

1 .
= 0A+0B+0C> E{AB+BC+CA)1

Question P.Q.

Construct a triangle ABC given that base BC = 5.5 cm, 2 B = 75° and height = 4.2
cm.

Solution:



. Given. In a triangle ABC, Base BC = 5.5.
em, £ B = 750° and height = 4.2 cm.

Required. To construct a triangle ABC.

Steps of Construction :

(1)Draw a line BC = 5.5 cm.

(2)Draw £ PBC = 75°.

(3)Draw the perpendicular bisector of BC and cut
the BC at point D.

(4)Cut the DM at point E such that DE =4.2 cm.
(5) Draw the line at point which is parallel to line
BC.

(6) This parallel line cut the BP at point A.
(7)Join AC.

(8) ABC is the required triangle.



Given. In a triangle ABC, Base BC = 5.5.
em, £ B = 750° and height = 4.2 cm.

Required. To construct a triangle ABC,

Steps of Construction :

(1)Draw a line BC = 5.5 cm.

(2)Draw 2 PBC = 75°.

(3) Draw the perpendicular bisector of BC and cut
the BC at point D.

(4) Cut the DM at point E such that DE = 4.2 cm.
(5) Draw the line at point which is parallel to line
BC.

(6) This parallel line cut the BP at point A.
(7)Join AC.

(8) ABC is the required triangle.

Question P.Q.

Construct a triangle ABC in which BC = 6.5 cm, 2 B =75° and £ A = 45°. Also
construct median of A ABC passing through B.

Solution:



Given. In AABC, BC = 6.5 cm, /B = 75°
and ZA =45°

Required. (i) To construct a triangle ABC.

(#) Construct median of A ABC passing through B.

Step of Construction.

(1)Draw a line BC = 6.5 cm.

(2)Make ZPBC = 75°.

(3)Make £ BCQ = 60°.

(4)BP and CQ cut at point A.

(5)ABC is the required triangle.

(6) Draw the bisector of AC.

(7)The bisector line cut the line AC at point D.
(8) Join BD.

(9)BD is the required median of A ABC passing
through B.

Question P.Q.
Construct triangle ABC given that AB — AC =2.4 cm, BC = 6.5 cm. and 4 B = 45°,



Solution:
Given. A triangle ABC in which® AB -
AC=24cm, BC=65cm, ZB=4.5°
Required. To construct a triangle ABC.

Steps of Construction : .

(1)Draw BC = 6.5 cm.

(2) Draw BP making angle 65° with BC.
(3)From BP, cut BD = 2.4 cm.

(4)Join D and C.

(5) Draw perpendicular bisector of DC which cuts
BP at A.

(6)Join A and C.

(7)ABC is the required triangle.





