Triangles

CHAPTER /

EXERCISE 7A

1. (i) Yes, in ADEF,

ZE =180° — (50 + 70)°
= 60°

A D
50°
60°  70° 70°
B ' [@ E ' F

Yes, using ASA congruence AABC = ADEF
(i) No /P =180° — 75° — 60° [Sum of /s of a A]
=45°

A P
60°
75° 75° 60°
B C Q R

In AABC and APQR,

/B =/Q [Each is 75°]
BA = QP [Given]
ZA = 60° # £P = 45°
AABC is not congruent to APQR.
(iil) Yes, in AABC,
ZA =40° (90° — 50° = 40°)
and in ADEF,
ZD = 40°
A
F
50°
50°, .
B C D ' E
Also, AB = DE
Yes, AABC = ADEF. [By AAS congruence]
(iv) No
A
u u (\
B C E F

In AABC,
ZC =90° — 35° = 55°

2. (i)

(i)

3. (i)

(i)

But none of the corresponding sides are equal.
In AAPX and ABPY,

/A = /B
[AX | BY = Alternate angles are equal]

ZAPX = ZBPY [Vert. opp. angles]

AX = BY [Given]

= AAPX = ABPY [Using AAS congruency]
Since AAPX = ABPY

: AP=BP and XP=YP [CPCT]

= AB and XY bisect each other at P.
AB and CD intersect at P.

D
A B
P
C
ZAPD = ZBPC [Vert. opp. Zs] ... (1)
In AADP and ABCP,
/A = /B [Each = 90°]
ZAPD = /BPC [From (1)]
AD = BD [Given]
= AADP = ABCP [Using AAS congruency]
) AP = BP [CPCT]
i.e. P is mid-point of AB.
Also, DP = CP [CPCT]

i.e. P is mid-point of DC.
Thus, P is the mid-point of AB as well as that of CD.
Let AB be the breadth of the river.

Mark a point O on the bank of the river.
Mark B and P on the bank such that
OB = OP
Draw PQ L BP. Join AQ.
Now, in AABO and AQPO,
/B = /P
BO = PO

[Each = 90°]
[Given]
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ZAOB = £Q0OP [Vert. opp. angles]
AABO = AQPO [Using ASA congruency]
AB = QP [CPCT]

Thus, we measure QP, which is equal to the

breadth of the river.

4. In AAOB and ADOC, we have

C D

A B

ZAOB = #DOC
BO = CO
[Given that O is the mid-point of BC]

[Vert. opp. Zs]

Z/ABO = #ZDCO [Alt. £ as AB || CD]
= AAOB = ADOC [ASA congruency]
. AO = 0D [CPCT]
= O is the mid-point of AD.
</CEG = ZBFH
=(180° — ZCEG) = (180° — «BFH)
= ZCEO = ZBFO (1)
In ACOE and ABOF,
/CEO = Z/BFO [From (1)]
EO = FO [Given]
/EOC = ZFOB [Vert. opp. £s]
= ACOE = ABOF
o OC = OB [CPCT]
6. We have AABC and ADEEF such that
ZB =90°
and ZE =90°
B C E F

Side AB of AABC and side DE of ADEF are equal.
Also, ZA = /D
Now, in AABC and ADEF,

LA =2/D [Given]
AB = DE [Given]
/B = ZE [Each = 90°]
AABC = ADEF [Using ASA congruency]

7.

8.

10.

ZABX + ZABC = 180°

and /ZPQY + £ZPQR = 180° [Linear pair]
A P
X B 1 ¢V Q —
Z/ABX + ZABC = /PQY + ZPQR
But ZABX = ZPQY [Given]
ZABC = ZPQR (1)
Now in AABC and APQR,
AB =PQ [Given]
ZABC = ZPQR [From (1)]
BC = QR [Given]
Using SAS congruency,
AABC = APQR
AD is the bisector of ZA.
A
B D C
ZBAD = ZCAD (1
Now in AABD and AACD,
AB = AC [Given]
/BAD = ZCAD [From (1)]
AD = AD [Common]
o AABD = AACD [By SAS congruency]
We have, ZEAB = ZFAC (@)
But ZEAB + ZBAD = 90° [~ AD L EF]
And  ZFAC + ZCAD = 90°
= /EAB + /BAD = /FAC + ZCAD .. (2
E A F
B D C
From (1) and (2),
/BAD = ZCAD ... (3
Now, in AABD and AACD,
ZBAD = ZCAD [From (3)]
AD = AD [Common]
Z/ADB = ZADC

[Each = 90° as AD1BC]
AABD = AACD [By ASA congruency]

In APMQ and AQNP

MQ = NP [Given]
/PQM = ZQPN [ ZPQR = ZQPR]
PQ =QP [Common]
APMQ = AQNP [By SAS congruency]
/PMQ = ZQNP [CPCT] ... (1)



P 0

Now, in AOPN and AOQM,
/PON = ZQOM
ZONP = Z0OMQ
[- ZONP = ZPMQ, From (1)]

[Vert. opp. £s]

PN = QM [Given]
AOPN = AOQM
[By AAS congruency]
= OP = 0Q [CPCT]
11. AB = AD [Given] ... (1)
CE =BD [Given] ... (2)
Adding (1) and (2),
AE + EC = AD + DB
= AC = AB ... (3)
A
E D
C B
Now, in AAEB and AADC,
AB = AC [From (3)]
LA = ZA [Common]
AE = AD [Given]
o AAEB = AADC [By SAS congruency]
12. AB = AC [Given]
ZABC = ZACB
= Ext. ZPBC = Ext. ZQCB .. (1)
AP = AQ [Given]
i (AP - AB) = (AQ - AQ)
= BP = CQ .. (2
A
B C
P 0
Now, in ABCP and ACBQ,
/PBC = ZQCB [From (1)]
BP = CQ [From (2)]
BC = BC [Common]
= ABCP = ACBQ [By SAS congruency]
PC = QB [CPCT]
13. In AAFD and AAED,
A
F E
B
D C

AD = AD
ZFAD = ZEAD
[.. AD is bisector of ZA]
ZAFD = /AED [Each = 90°]
- AAFD = AAED [By AAS congruency]
= AF = AE [CPCT]

14. In AYLM and AYLN,

[Common]

YL =YL [Common]
ZYILM = ZYLN [Each = 90°]
/MYL = ZNLY

[~ YP is bisector of £Y]
o AYLM = AYLN [By ASA congruency]
= LM = LN

[CPCT]
15. In AABC, AB = AC
= ZABC = Z/ACB
1 _1
5 ZABC = 5 ZACB
= ZABD = ZACE . ()

(- BD and CE are bisectors of /B and ZC respectively)

A
E D
B C
In AABD and AACE,
ZA = ZA [Common]
AB = AC [Given]
Z/ABD = ZACE [From (1)]
o AABD = AACE [By ASA congruency]
= BD = CE [CPCT]
6. - BD = EC [Given]
BD + DE = EC + DE
= BE = DC (1)
BA || DF
= L1 =22 [Corr. Zs] ... (2)
CA || EG
= /3= /4 [Corr. Zs] ... (3)
In AGBE and AFDC,
1 =22 [From (2)]
BE = DC [From(1)]
/3 =/4 [From (3)]

AGBE = AFDC [By ASA congruency]
= (i) BG = DF and (i) EG = CF [CPCT]
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17. In AABE and AACF, we have

B
F
A
E
C
/ABE = ZACF [Given]
AB = AC [Given]
LA = ZA [Common]
AABE = AACF [By ASA congruency]
- BE = CF [CPCT]
18. In AABC and ADCB, we have
A D
B C
LA = /D [Given]
/ACB = ZCBD [Given]
BC = CB [Common]
AABC = ADCB [By AAS congruence]
= AC =DB [CPCT]
19. In AACE and ABDE, we have
C D
E
A B
L1 =22 [Vert. opp. £s]
/C=/D [Given]
AE = BE [Given]
AE = BE [Given]
AACE = ABDE  [AAS congruency]
= AC =BD [CPCT]
20. In AACD and ABDC, we have
A B
mﬁ.hﬁ
C D
ZACD = /BDC
[ Z1=/2and £3=14 = /1 + /3= 22 +/4]
CD =DC [Common]
Z2=/1 [Given]
AACD = ABDC [ASA congruency]
AD = BC [CPCT]
and /A = /B [CPCT]
21. /3 + Z/CPD = 180° [Linear pair]
/4 + /BPD = 180°
= /3 + /CPD = Z4 + Z/BPD
= /3 =/4
[+ ZCPD = #BPD] ... (1)
Also, L1 =272

[ AD is bisector ZA] ... (2)

22,

23.

24,

C
M
1
A >
2
Py D
B
Now, in AACP and AABP, we have
Z3 =24 [From (1)]
AP = AP [Common]
L1 =22 [From (2)]
o AACP = AABP [ASA congruency]
= CP = BP [CPCT]
1+ £3 =180° [Linear pair]
£2 + /4 =180° [Linear pair]
L1+ /43=42+ /4
But, /1 =212 [Given]
= /3 =/4 (1
C G
B /(3:\D } ;?F/
1 ~
A E
In ABCD and AFED, we have
«/BDC = ZFDE [Vert. opp. Zs]
BD = FD [Given as CE bisects BF]
/3= /4 [From (1)]
B ABCD = AFED [By ASA congruence]
= /C=/E [CPCT]
Z1 + 75° = 180° [Linear pair]
Z2 + 75° = 180° [Linear pair]
= L1 =22 (1
In AABE and ACBD, we have
/B = /B [Common]
£2=/1 [From (1)]
AB = BC [Given]
= AABE = ACBD  [AAS congruency]
= AE =CD [CPCT]
We can say: Yes, AE = CD.
We have, AB = CF
AN
E
Adding BF to both sides, we get,
AB + BF = CF + BF
= AF = CB (1
Now, in AAFE = ACBD, we have
AF = CB [From (1)]



25.

26.

27.

/AFE = ZCBD [Given]

FE = BD [Given]
o AAFE = ACBD [By SAS congruency]
We have,

BF = EC
Adding EF on both sides,
BE + EF = EC +EF

= BE = CF .. ()

Now, in AABE and ADCF, we have

/B =2C [Each = 90°]
AB = DC [Given]
BE = CF [From (1)]
AABE = ADCF [By SAS congruence]
AE = DF [CPCT]
ZAYZ = 90°
and ZXYB = 90°
ZAYZ = ZXYB
Adding ZAYX, on both sides, we get
ZAYZ + ZAYX = ZXYB + ZAYX
= /7YX = ZAYB (D
A X
Y
Z
B
Now, in AAYB and AZYX, we have,
g AY =Z7ZY [Given]
ZAYB = ZZYX
BY = XY [Given]
AAYB = AZYX [SAS congruence]
- AB = ZX [CPCT]
In APOQ and APOS, we have
PO =PO [Common]
Z1 =22 [Each = 90°]
QO =50 [Given]
= APOQ = APOS [SAS congruence]
: PQ =PS [CPCT]
A
B D
C
Similarly, AQOR = ASOR and
OR = SR [CPCT]

28. (i) In AOKB and AOAL, we have

A
o S
K L
OK = OA [Given]
/BOK = ZAOL [Common]
OB = OL [Given]
= AOKB = AOAL [SAS congruency]
() x° + £2 =180° [Linear pair]
y° + Z£1 = 180° [Linear pair]
= X+ ZL2=y"+ /1
= £2=/1 [ x° =y° (Given)]
B Q A -
2 Xx°
1
P
C

Now, in AABP and in ACBQ, we have

1 =22 [From (1)]
AB =CB [Given]
/B =/B [Common]
AABP = ACBQ [AAS congruency]
= AP = CQ [CPCT]
29. YT || RN

[L to same line segment ST]

In AXYT and AXZR, we have

Z1=22 [Alt Zs, YT || RN]
/3 =24 [V. opp. Zs]
XT = XR

[X is the mid-point of RT]
o AXYT = AXZR [By AAS congruence]
= YT = ZR

[CPCT]

30. Produce XY to meet the circle at P.

Produce XZ to meet the circle at Q.

Here, W is the centre of its circle.

Draw WA 1 XP

= ZXAW = 90° (1)

Draw WB 1L XQ

= ZXBW = 90° )

o1 | s9j8uenl



o | Triangles

From (1) and (2),
ZXAW = ZXBW ... (3)
In AWXA and AWXB, we have

ZXAW = ZXBW [From (3)]
Ll =22 [Given]
XW = XW [Common]
AWXA = AWXB [By AAS congruency]
= WA = WB
= Chords XP and XQ are equidistant from the centre
W of the circle
= XP = XQ

[Chords of a circle equidistant from the centre are equall]

31. AC bisects ZA.

Z1=22 .. (1)
AC bisects ZC.
: 3= /4 )

In AABC and AADC, we have

Ll =22 [From (1)]
AC = AC [Common]
/3= /4 [From (2)
AABC = AADC
AB = AD [CPCT]
and CB =CD [CPCT]

32. Diagonal DB divides the quadrilateral into two
AABD and ADBC.

D , c
A t B
Now, in AABD and ACDB, we have
AB =CD [Given]
ZABD = ZCDB [Given]
BD = DB [Common]
AABD = ACDB [SAS congruency]
= AD = CB [CPCT]

33. .~ ABCD is a parallelogram.

o ZB = ZD
= L1 =22
/1 + ZCBE = 180°

[opp. Zs of a ||gm]
[Linear pair]

[Linear pair]

.. ()

[Opp. sides of a ||gm]
[ AD = DF]... (2)
... (3

Z£2 + ZFDC = 180°
= /FDC = ZCBE
BC = AD
BC = DF

Similarly, BE = DC

Now, in ABEC and ADCF

BC = DF [From (2)]
ZCBE = ZFDC [From (1)]
BE = DC [From (3)]
ABEC = ADCF [SAS congruency]

34. (i) In AAPR and ABRP,

AP = BR
£1=2.2
[-. PA || BR and Z1 and /2 are alternate angles]

[Given]

PR = RP

= AAPR =ABRP

(i) - AAPR = ABRP
AR = BP

(iii) - AAPR = ABRP
/4 =/3

But they form a pair of alternate angles.

: RA || BP

35. In AABM and AECM,
A B

[Common]
[SAS congruency]

[CPCT]

[CPCT]

L1 =22

[- ABCD is a rectangle, £1 = £3 = 90°,

£3 = /2 corr. angles]

BM =CM [M is mid-point of BC]

Z/BMA = Z/CME  [Vert. opp. angles]

o AABM = AECM [By ASA congruence]
= AB = EC

[CPCT]
or EC = AB
36. ABCD is a square.
A B
Z
Y X
D C
AB = AD ... (D)
AXYZ is a square.
AX = AZ .. (2
ZBAX = 90°- £XAD
/DAZ = 90°— £XAD
= /BAX = Z/DAZ .. (3
Now, in AABX and AADZ, we have
AB = AD [From (1)]
/BAX = L YAZ [From (3)]
AX =AZ [From (2)]
i AABX = AADZ [SAS congruency]
= BX = DZ [CPCT]



37. ZABM = 90° [Angle of a square]
ZCBD = 90° [Angle of a square]
= ZABM = Z/CMD
G
N F
A e
MASL AP
B[~ |C
! \
D E

Adding ZABC on both sides, we have,
ZABM + ZABC = Z/CMD + ZABC
= /MBC = ZABD .. (1)
Now, in AMBC and AABD, we have
MB = AB [Sides of square ABMN]
/MBC = ZABD [From (1)]
BC = BD [Sides of square BCED]
AMBC = AABD
[SAS congruency]... (2)
Similarly, we have
AFCB = AACE ... (3)
From (2) and (3), we conclude that
AMBC = AABD

and AFCB = AACE
38. (i)
A X B
T T I_
> 1
Y
D C

In AADX and ABAY,

AD = BA [Sides of a square]
/DAX = ZABY [Each 90°]
AX = BY
[Each = % the sides of a square]
= AADX = ABAY [SAS congruency]
@i) - AADX = ABAY
/DXA = ZAYB [CPCT]
(i) In AAXZ and AAYB, we have
ZAXZ = ZAYB
[- ZDXA = ZAYB, proved]
LXAZ = /BAY [Common]

Remaining ZAZX = remaining ZABY = 90°
[£ of a square]

= DX 1L AY
39, Draw AM L DC and BN L DC.
A B
‘ - | ‘
D M > N C

40.

Now, in AAMD and ABNC,
ZAMD = Z/BNC
ZADM = /BCN
AM = BF
[Opp. sides of rectangle ABNM]
i AAMD = ABNC [By AAS congruence]
= AD = BC

[Each = 90°]
[Given]

[CPCT]
Again in AADC and ABCD, we have
AD = BC [Proved above]
Z/ADC = ABCD [Given]
DC =CD [Common]
i AADC = ABCD [By SAS congruence]
= AC =BD [CPCT]
In ABCD and AQRS,
7 C 7R
7 7
B
P
BC = QR [Given]
£C = /R [Given]
CD =RS [Given]
o ABCD = QRS[SAS congruency] ... (1)
= Z1 =22 [CPCT]
BD =QS [CPCT]
Since ZB = 2Q [Given]
ZB—-/1=/Q - 22
= ZABD = /PQS .. (2
Now, in AABD and APQS, we have
AB = PQ [Given]
ZABD = /PQS [From (2)]
BD = QS [proved above]

AABD = APQS
[SAS congruency] ... (3)
From (1) and (3), we have
[AABD + ABCD] = [APQS + AQRS]

= Quad (ABCD) = Quad (PQRS)
EXERCISE 7B
In AABC, the sides AB = AC.
A
A
B = = C
= /B =/C
: ZA =50°
ZA + /B + £C = 180° [Sum of Zs of a A]
= 50° + ZB + 2C = 180°
=/B + £C = 180° — 50° = 130°

= 4B=4C=$=65°

/B = ZC = 65°
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2. (i) x=50°+ /B

[Ext. Z = Sum of the opp. Z]... (1)

AB = AC
= /B =/C
Also, /B + £C =180° — 50° = 130°
/B = % — 65° Q)
A
50°
x
B C D
From (1) and (2),
x =50° + 65°
= x = 115°
(i7) AB = BC
= L1 =22
But Z1 + 130° = 180° [Linear pair]
= /2 + 130° = 180°
= /2 =180° - 130°
= 50°
/2 + ZABC = £130°
= ZABC =130° — 22
= 130° - 50°
= 80°
A
372
s N30
E B C D
But in AABE,

x + £3 = Ext. ZABC
= x + x = Ext. ZABC
[.. AB=AE = /3 =x]

ZABC
X = =

80"

= 2 ~ 2 7%
Thus, x = 40°.
(i) AABC is an equilateral triangle.
A
, x
B ' ¢ D
= ZB = 60° = ZBAC
Ext. ZACB = 60 + 60° = 120°
In AACD, AC=CD
= x = ZCAD

= 120° + x + ZCAD = 180°
=x + x = 180° — 120 = 60°

= 2x = 60°
= x = 30°
(iv) In AACD,
AC =CD
= ZCAD = 30°

[Sum of Zs of a A]

. Q)

A
52°
X : 300
B C D
Now,
Z/ACD + ZCAD + 30° = 180°
=  ZACD + 30° + 30° = 180° [From (1)]
ZACD = 180° -30° — 30°= 120°
In AABC,
Ex. ZACD = x + 52°
= x + 52° =120°
= x =120 — 52°
= 68°
Thus, x = 68°.
(v) In AABC,
A
A66°  T8A
B D C
AB = AC
= /B = «C
ZC = 66° [ £B =66°]
In AACD,
Ext. ZADB =x + £C
= X + 66° = 78° [ ZADB = 78°]
= x =78° — 66°
=12°
Thus, x = 12°.
(vi) In AABC,
ZABC = 90°
= ZACB = 180° — 90° — 48°
[ ZA = 48°]
= ZACB = 42°
InACDM, /DCM = %1ACB
1 o _ o
=5 x 42° =21
ZCMD = 180° — (90° + 21°)
= 69°
=x
Thus, x = 69°.
3. In AABC, ZABC = 180° — (75° + 35°)
[Sum of Zs of a A is 180°]
= 180° — 110°
=70°



A .
/\ F

D A
B Cc
— -
BD is bisector of /B. o 5 & b
Ll1=/2="—F =35°
2 ZEAB + ZABD = 90° + 90°
In ABDC, /1 =,/C=35° = 180°
= BD = CD But ZEAB and ZABD are corr. £s
[Sides opp. equal /s of a A] AE | BD
4. (1) Measure of each angle of an equilateral A = 60° = £FDC = ZFEA
Each ext. ~ = S interi 1 =70° [Corr. Zs, AE || BD]
ach ext. - ujn op[s. interior angle N JEDC = 70° Q)
=60 o+ 60 © = JEDC
=120 [£s Opp. equal sides of AEDC]
= Measure of exterior angle = 120° - x = 70° [Using (1)]

(b) (i) Let the measure of vertical angle = x (if)
Each of the base angle = 2x
Now, x + 2x + 2x = 180° [Sum of /s of a A]

= 5x = 180°
180° o
= X = 5 = 36
= 2x =72°
Angles of the A are 36°, 72°, 72°.
(if) Let vertical angle = x AB = AC
Then, base angles are (x + 15)° and (x + 15°). = /B=,C
Sum of the Zs of the A /B = 52°
=x+ (x + 15)° + (x + 15)° Z£C =52°
= 180° = ZA =180° — 52° — 52°
= 3x + 30 = 180° =76°
N 3x = 180° — 30° AB || CE and AC is a transversal.
- 150° = ZA = ZACE [Alt. angles]
150° = Z/ACE = 76°
= X = 3 - 50° Now, ZACE + x = 180° [Linear pair]
= 76° + x = 180°
= Each base angle = x + 15° = 65° - ¥ = 180° — 76° = 104°
Thus, the measure of angles of the A are 50°, 65°, Thus, x = 104°.
65°. (iity BE || CD and BC is a transversal.
5. In AABC, AB = AC E
D A B AGx D
70°
<
B c : 65°
B C G
= /B =/C . (1)
AD || BC and BA is a transversal. ZEBC = /DCG = 657 [Corr. angles]
o /B =70° [Alt. angles] ... (2) = ZEBA+ jﬁgg i 2;0 orZ%(()) + £ABC =65
N £C = 70° [ 2B =.C] 45
Now, ZA + /B + £C =180° [Sum of Zs of a A] In AABC, AC = BC
= ZA =180° - /B — £C N /ABC = /BAC
= 180° — 70° — 70° = /BAC = 45°
= 40° Now, /BAC + x = 180° [Linear pair]
Thus, ZBAC = 40°. or 45° + x = 180°
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= x = 180° — 45°
= 135°
Thus, x = 135°.

7. (i) AB || CD and CB is a transversal.

x = 42° [Alt. angles]
ZCEA =y [- AC = AE, Given]
Ext. ZCEA = LY
= 24° + 42°
= 66° [~ AC = AE]

In AACE, we have
Z+Y+Y=180°
Z + 66° + 66° = 180°
Z =180° — 66° — 66°
= 48°
Thus, x = 42°, y = 66° and z = 48°
(i)

[Sum of Zs of a A]

=
=

(i)

In AACE, AC = AE
= Z1=212 ()
In AACE, we have
1 + /2 + 74° = 180°
/1 + £1 + 74° = 180°
2/1 = 180° — 74°
106°

jd 41:T=53

x + £1 =180°
= x = 180° — 53°
=127°
y = 180° — x — 15° [Sum of is a A]
=180° — 127° — 15°
= 38°
AB || CD and AD is a transversal.
z=y [Alt. angles]
= 38°
= z = 38°
Thus, x = 127°, y = 38°, z = 38°
PQ=PR
= Z£Q = Z/PRQ
Ext. £ XPQ = £Q + ZPRQ = 128°
£Q = Z/PRQ
128°
2
= 64° (1)
RQ =RS

= [Using (1)]
=

[Linear pair]

9.

= /Q=/1=64°
ST || OR and QS is a transversal.
ZTSQ + £Q = 180°

= /RST + 21 + 2Q = 180°

= ZRST + 64° + 64° = 180°

[From (1)]

[cointerior angles]

or ZRST = 180° — 64° — 64°
=520 @
X
128°(\P
S T
(0] R

From (1) and (2) in ARST,

/RST + ZSTR + £TRS = 180°
= 52° + (180 — £PRQ) + LTRS = 180°
= 52° + (180° - 64°) + LTRS = 180°

= 52° + 116° + LTRS = 180°
= ZTRS = 180° — 168°
=120 .. (3)
From (2) and (3), we have
ZRST = 52°
and Z/TRS = 12°

(i) In AABC,

D
AB = AC
= ZABC = ZACB = x
X+ x + 30° = 180° [Sum of Zs of a A]
- v 180° — 30°
2
_ 150°
2
=75°
In Ext ABCD, BC = CD and ZBCD = 90°
= ZCDB = Z/CBD = y
_90° _ 4o
Y= 7 = 45
Thus x = 75° and y = 45°.
(if)
D
y
A } C
X
80°
B
In AABC, AB = AC
= /B = ZACB = 80°

/BAC + /B + ZACD = 180°
[Sum of Zs of AABC]



10.

11.

12.

= x + 80° + 80° = 180°

or, x = 180° — 80° — 80°
= 20°

In AADC, AD = CD

= /DAC = /DCA = x

: y = 180° — (20° + 20°)
= 140° [- ZDAC =]

Thus, x = 20° and y = 140°.

A
D E
B C

In AABC, AB = AC
= /B =«C
DE || BC and AB is a transversal.
/B = ZADE [Corr. angles]
Similarly, /C = ZAED [Corr. angles]

ZADE = ZAED [Using (1)] ... (2)

Now, in AADE,
Z/ADE = ZAED
AD = AE

AB || DC and DE is a transversal.

[From (2)]
[Sides opp. equal Zs]

£3 =22 [Alt. zs]
But Ll =212 [DE bisects ZADC]
L1 =243
= AE = AD

[Sides opp. equal Zs] ... (1)

/4= /5 [CE bisects #DCB]
£6 = /5

[~ AB || DC and 45 and £6 are alt. /s]
= /4 = /6
= EB = BC

[Sides opp. equal Zs] ... (2)
Adding (1) and (2),
EA + EB = AD + BC
= AB = AD + BC
AB = AC
= L1 =22
[£s opp. equal sides of a A]
ZABD = ZACD [Each = 90°]
ZABD - /1 = ZACD -1
/DBC = /DCB . ()

A

But,
=
=

13.

14. -

15.

Now, in ADBC,
/DBC = ZDCB
CD = BD
[Sides opp. equal Zs of a A]
AB = AC
ZACB = ZABC .. (D)
180° — ZACB = 180° — ZABC
/BCF = ZCBE

/BCF = %LCBE

[From (1)]

U

1
2
Z/BCD = ~CBD .. Q)
BD = CD
[sides of opp. equal Zs] ... (3)
Adding (1) and (2), we get
ZACB + ZBCD = ZABC + ZCBD

LUy 44Ul

= Z/ACD = ZABD ... (4
A
B C
E F
D
In AACD and AABD, we have
AC = AB [Given]
ZACD = ZABD [From (4)]
CD =BD [From (3)]
AACD = AABD [By SAS congruence]
= ZCAD = ZBAD [CPCT]
and ZBDA = ZCDA [CPCT]
= AD bisects ZA
and AD bisects ZD
Hence, BD = CD and AD bisects /D.
RT =RS [Given]
/RST = ZRTS = x° [Say]

In right ALNT, we have
ZRLM = 90° — £RTS
[Sum of Zs a A is 180°]

=90° -x°... (1)
In right AMNS,
ZSMN = 90° — x°
[Sides of Zs of a Ais 180°] ... (2)
Now, ZSMN = ZRML [Vert. opp. £s]
= ZRML = 90° —x° [From (2)] ... (3)

L

S N T

From (1) and (3), we have
ZRML = ZRLM

= RL = RM
[Sides opp. to equal Zs of a A]

Z1=2/2

and L4 =2/3
But L1 = /4 [Vert. opp. £s]

| sel8uewy

—_
—_
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16.

17.

18.

Now, in ABPA and ACQA, we have
(£LABC - £2) = (ACB - £3)
[~ ZABC = ZACB as, AB = AO (Given)]

or, ZABP = ZACQ
LA = ZA [Common]
AB = AC [Given]
= ABPA = ACQA  [ASA congruency]

In AOBC, we have OC = OB
Z0OBC = ZOCB
[Z£s. opp. equal sides of a A]

L aBc=1_,AcB

[Given]

2 2
[. BC and CO are bisectors of ZB and /C respectively]
= Z/ABC = ZACB

= AB = AC

[Sides opp. equal Zs of a A]
AABC is an isosceles triangle.
In AOCD, OC =0D [Given]
= £C=/D (1
O
cC A B D

In AOCA and AODB, we have
£C=4D [From (1)]
OC =0OD [Given]
ZCOA = ZDOB [Given]
AOCA = AODB  [ASA congruency]
= OA = OB [CPCT]

AOARB is an isosceles triangle.
A B
(0)

C D

In AACB and ABDA, we have
Z/ACB = Z/BDA [Given]
/CAB = Z/DBA [Given]

19.

20.

AB = BA [Common]
AACB = ABDA [By AAS congruency]
= Z/ABC = ZBAD [CPCT]
= Z/ABO = ZBAO

[.. Olies on BC as well as on AD]
i AO = BO [Sides opp. to equal Zs]
Hence, AAOB is isosceles triangle.

AD = AE

= ZADE = Z/AED (D)

/1 + ZADE = 180°

£2 + ZAED = 180°

/1 + ZADE = /2 + ZAED
/1= 22

Uy

[From (1)]

In AADB and AAEC, we have
BD = EC
L1 =22
AD = AE
= AADB = AAEC
AB = AC
= AABC is an isosceles triangle.
Let ZF=x
: /HGF = 2/F = 2x
Z/FHG = 2/F = 2x
= Z/FHG = ZHGF
g FG =FH
[Sides opp. to equal angles] ... (1)
/HGF = 2/F
=2x
1

= ELHGF:x

= /KGF = x

[Given]

[Proved above]
[Given]

[SAS congruency]
[CPCT]

Ext. ZHKG = ZF + ZKGF
=x+x
=2/F

/FHG = ZHGF
=x+x
=2x

= /HKG = ZFHG

= /HKG = ZKHG

Now,

Also,

HG = KG .. (2
Also, in AKFG, we have
/KFG = Z/KGF = x
= KF = KG ... (3)
From (1), (2) and (3), we have
FG = FH, HG = KG and KF and KG.



21.

22.

23.

A
D
B C
In ADBC, DC = DB [Given]
= /DBC = Z/DCB = x (Say)

In AABC, we have
Z/BAC +90° + 2C = 180°
Z/BAD + 90° + x = 180°

[Sum of Zs of a A]
[D lies on AC]

= ZBAD =90° — x .. (1)
Also, ZABD = 90°- «DBC
= ZABD =90° — x ... (2
In ADAB, we have

ZBAD = ZABD  [Using (1) and (2)]
= BD = AD

[Sides opp. equal angles of a A]

In AABC, ZA = 35°
ZABC = 100°
2C = 180° — 35° — 100°
= 45° [Sum of /s of a A] ... (1)
BD L AC
= Z1=90°
In ABDC,

Z1 + £22 + £C = 180°

= 90° + £2 + 45° = 180°
= /2 =180° — 90° — 45°
= 45° ... (2
In ABDC, from (1) and (2)
LC = /2 =45°
= DB =DC  [Sides opp. equal Zs]
In AACO, OC = 0A [Given]
Z0OAC = ZOCA =x (Say)
Similarly, in ABCO,
OC =0OB [Given]
Z0BC = ZOCB =y (Say)

Now, in AACB,

ZA + ZC + £B = 180° [Sum of Zs of a A]

24,

25.

X+ (x+y +y=180°

= 2 (x +y) =180°
or, x+y=90°
= ZACB = 90°

Thus, ZACB is a right angle.

ED = EA
ZEAD = ZEDA = x (say)
[Angle opp. equal sides]

In AAED, we have [Given]

In AABC, we have
BC = BA
= ZBAC = ZBCA =y (say)
[Angles opp. equal sides]

[Given]

Now, ext. ZBED = x + x = 2x
: DE || BC
ZEBC = ZDEB = 2x [Alt. Zs]
In AABC,
y+y+2x=180° [Sum of Zs of a A]
= 2y + 2x = 180°
= 2[x + y] = 180°
or x+y=90°
= ZCAD = 90°

Thus, ZCAD is a right angle.
ABCD is a square.

D R. C
Q
A : P B
o AB = BC [Sides of a square]
- AB — AP = BC - BQ["-AP = BQ, Given]
= PB = QC (1)
In APBQ and AQCR, we have
PB =QC [From (1)]
/B =/C [Each = 90°]
BQ =CR [Given]
APBQ = AQCR [By SAS congruency]
= PQ =RQ [By CPCT]
= /PRQ = ZRPQ
[£s Opp. sides of AQPR] ... (2)
In APQR,
ZPRQ + ZRPQ + 90° = 180° [Sum of Zs of a A]
- 2/RPQ + 90° = 180° [Using (2)]
= 2/RPQ = 180° — 90°
= ZRPQ = %
= ZRPQ = 45°

(_;; | ss1Buent
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EXERCISE 7C

\\Q//

In AAPB and AAQB, we have

AP = AQ [Given]

BP = BQ [Given]

AB = BA [Common]
AAPB = AAQB [By SSS congruency]
= Z/PAB = ZQAB [CPCT]
and Z/PBA = ZQBA

= AB is bisector of ZPAQ and AB is bisector of ZPBQ
Thus, AB is the bisector of /PAQ and /PBQ

2. In AABC, AB = AC [Given]
and AD is the median.
= BD = DC (1)
A
B D C
() In AABD and AACD,
AB = AC [Given]
BD =CD [From (1)]
AD = AD [Common]
AABD = AACD [SSS congruency]
= L1 =22 [CPCT]
i.e. AD bisects ZA.
(i) AABD = AACD [Proved above]
ZADB = ZADC [CPCT]... (2)
But ZADB + ZADC = 180° [Linear pair]... (3)
= ZADB = ZADC
=90° [Using (2) and (3)]

i.e. AD is perpendicular to BC.

A
B »‘&A c
In AABO and AACO, we have
AB = AC [Given]
= ZACB = ZABC
1 1
= ) Z/ACB = ) ZABC
= 2 =/1
[~ CO and BO bisect ZC and ZB respectively]
= BO = CO

[Sides opp. equal s of a AOBC]... (1)

In AABO and AACO, we have

AB = AC [Given]

AO = AO [Common]

BO = CO [From (1)]
o AABO = AACO [By SSS congruence]
= Z/0OAB = ZOAC
= AO bisects ZA.

A
B D c

In AADB and AACD, we have

AB = AC [sides of equal A]
BD =CD [AD is median]
AD = AD [Common]
i AADB = AACD [By SSS congruence]
= ZADB = ZADC [CPCT] ... (1)
But ZADB + ZADC = 180° [Linear pair]
ZADC + ZADC = 180° [Using (1)]
= 2/ADC = 180°
or ZADC = 90°
ie. ZADC is a right angle.
E
B
In AADB and ABDC, we have
AB = BC [Given]
AD =CD [Given]
BD = BD [Common]
o AADB = ABDC [By SSS congruency]
= /ADB = #/BDC [CPCT] ... (1)
ZADB + #BDC = 180° [Linear pair] ... (2)
= ZADB = /BDC
=90° [Using (1) and (2)] ... (3)
ZADE = #ZBDC
and /CDE = ZADB [Vert. opp. Zs]
= Z/ADE = 90° [Using (3)]
and ZCDE = 90° .. (4
Hence, ZAPE is a right angle.
In triangles AED and CED, we have
AD =CD [Given]
/ADE = ZCDE [From (4)]
DE = DE [Common]
i AADE = ACDE [By SAS congruence]
= AE = AE [CPCT]... (2)

Hence, ZADE is a right angle and AE = AC.



D C
O
A B
In AAOD and AAOB, we have
AO = AO [Common]
AD = AB [Sides of a square]
OD = OB [Given]
o AAOD = AAOB [SSS congruency]
= ZAOD = ZAOB [CPCT] ... (1)
Similarly, ACOD = ACOB [By SSS congruency]
= ZCOD = «COB [CPCT]... (2)
Adding (1) and (2), we get
Z/AOD + ZCOD = #AOB + ZCOB ... (3)

Sum of all angles about a point is 360°
ZAQOD + ZCOD + £ZAOB + ZCOB = 360°

=  2(ZAOD + £COD) = 360° [Using (3)]
= ZAQOD + 2COD = 180°
= AOC is a straight line.
A B
= O ==
D c
In AADC and ABCD, we have
AD = BC [Given]
AC = BD [Given]
DC =CD [Common]
o AADC = ABCD [By SSS congruency]
= ZACD = ZBDC [CPCT]
= £Z0CD = £0DC
In ACOD, Z0CD = £0DC
= OC=0D [sides opp. equal Zs]

8. (i)

In ABCX and ADAY, we have

XB = YD [Given]
XC =YA [Given]
BC =DA  [Opp. sides of a ||gm]
o ABCX = ADAY [SSS congruency]
= L1 =212 [CPCT]... (1)
/3= /4 [Alt. angles] ... (2)

Adding (1) and (2), we get
(L1 + £3) = (L2 + £4)
ZXBO = ZODY .. (3)

=
= /XBD = ZBDY

10.

11.

But £XBD and ZBDY form a pair of interior
alternate angles where transversal BD meets BX at
B and DY at D.
Hence, BX || DY.

(ii) In AXOB and AYOD, we have

/XBO = Z0ODY [From (3)]
ZXOB = £YOD [Vert. opp. Zs]
and XB =YD
AXOD = AYOD [By AAS congruence]
= OX = QY and OB = OD (CPCT)
= O is the mid-point of XY and BD.
Thus, XY and BD bisect each other.
C
E D
A B
In right ABDA and right AAEB, we have
BD = AE [Given]
BA = AB [Common]
o ABDA = AAEB [By RHS congruence]
= AD = BE [CPCT]
In APQR, PQ =PR
= Z/PQR = /PRQ ()
P
T S
Q R
In AQTR and ARSQ, we have
ZQTR = ZRSQ [Each = 90°]
ZTQR = ZSRQ
[ From (1) ZPQR = ZPRQ = ZTQR = ZSRQ)]
QR = RQ [Common]
AQTR = ARSQ [By AAS congruency]
= TQ = SR [CPCT] ... (2)
Also PQ =PR [Given]... (3)

Subtracting (2) From (3), we have
PQ - TQ = PR - SR

= PT =PS
Now, in APTX and APSX, we have
ZPTX = £/PSX
PT =PS

and PX =PX
: APTX = APSX [By RHS congruency]

A
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12.

13.

14.

In rt. APLB and rt. APMB, we have

PL = PM [Given]

/PLM = /PMB [Each = 90°]

PB = PB [Common]

APLB = APMB  [RHS congruency]
= /PBL = Z/PBM

= PB is the bisector of ZLBM i.e. ZABC
= P lies on the bisector ZABC.

A
FH— D
=
B E C
In rt. ADEC and rt. ADFA, we have
DE = DF [Given]
DC = DA
[D is the mid-point of AC]
= ADEC = ADFA [By RHS congruency]
: /DCE = /DAF [CPCT]
Z/ACB = ZCAB [CPCT]
= AB = BC

[sides opp. to equal angles]

Thus, AABC is an isosceles triangle.
BF = DC

BF + FC = DC + FC

[Adding FC on both sides.]

[Given]

= BC = DF (1)
A
E

Now, in ABAC and ADEF, we have

BC = DF [From (1)]

AB = DE [Given]
o ABAC = ADEF [RHS congruency]
= AC = EF [CPCT]

DP = CQ [Given]
Adding PQ on both sides,

DP + PQ = CQ + PQ
= DQ =CP ... (D)
D P o ¢

Now, in rt. AADQ and rt. ABCP, we have

AQ = BP [Given]

DQ =CP [From (1)]

AADQ = ABCP
[Using RHS congruency]

= /DAQ = ZCBP [CPCT]

15.

16.

17.

. LA 1L MN
= ZLAM = 90°
and ZLAN = 90°
Similarly, /PBQ = 90°
and /PBR = 90°
M A N O B R
In rt. ALMA and rt. APQB, we have
LA =PB [Given]
LM = PQ [Given]
ALMA = APQB
[RHS congruency] ... (1)
- AM = BQ [CPCT] ... (2)
Similarly, rt. ALAN = rt. APBR [RHS congruency]
= AN = BR [CPCT] ... (3)
Adding (2) and (3), we have
AM + AN = BQ + BR
= MN = QR o (@)
In rt. ALMN and rt. APQR, we have
LM = PQ [Given]
MN = QR [From (4)]
LN = PR [Given]
= ALMN = APQR

[By SSS congruence] ... (5)
From (1) and (5), we have
ALMA = APQB and ALMN = APQR

In AAOB and AAOD, we have

AO = AO [Common]
ZAOB = ZAOD [Each = 90°]
BO = DO [Given]
AOB = AAOD [SAS congruency]
= AB = AD [CPCT]... (1)

A

s th 0
(@)
C
In ABOC and ADOC, we have

CO =CO [Common]
/BOC = #ZDOC [Each = 90°]
OB = OD [Given]
ABOC = ADOC [By SAS congruency]
= BC =CD [CPCT] ... (2)

From (1) and (2), we have
AB = AD and BC = CD

ABCD is a rectangle.

D c
X Y
A 1 2 B



18.

19.

Z/DAB = 90° and ZCBA = 90°
= /DAB = /CBA . (D)

In rt. AYBA and rt. AXAB, we have
BA = AB [Common]
AY = BX [Given]
AYBA = AXAB [By RHS congruency]
BY = AX [CPCT] ... (1)
and ZBAY = ZABX [CPCT] ... (2)

From (1) and (2), we have
BY = AX and ZBAY = ZABX

E
A T T D
BlAY *(Nc
In rt. ABAE and rt. AEDC, we have
BE = BC
[In AEBC sides opp. to equal angles]
BA = ED [Given]

ABAE = AEDC [By RHS congruency]
ZAEB + ZBEC + ZCED = 180° [Straight angle]
= (ZAEB + ZCED) + /BEC = 180°
= 90° + /BEC = 180°

[ZAEB and ZCED are complementary angles

= /AEB + ZCED = 90°]

= Z/BEC = 180° — 90° = 90°
In ABEC, we have

X+ x +90° = 180° [Sum of Zs of a A]

or, 2x = 180° — 90°
=90°
_90° _ 4o
X = 5 = 45
Thus, x = 45°.

Hence, ABAE = AEDC and x = 45°.

A B
F
E
D G C
In rt. AABF and rt. AAEF, we have
AB = AE [Given]
AF = AF [Common]

AABF = AAEF [By RHS congruency]
ZBAF = /EAF = x (Say)

[CPCT] ... (1)

AADG = AAEG [By RHS congruency]
/DAG = ZEAG =y (Say)

[CPCT] ... (2)

Similarly,

Now, we have
(£LBAF + ZEAF + Z/DAG + ZEAG) = ZBAD
[An Angle of square ABCD]
x+x+y+y=90°
2x + 2y = 90°
90°
2

=
=

X+y= = 45°

Thus, FAG = % (right angle).

20. Draw PA 1 SR and QB L SR.

P ‘ ' Q
S r/'\ > B R
In rt. APAS and rt. AQBR, we have
PA =QB
[Perpendicular between || lines are equal]
PS = QR [Given]
APAS = AQDR [By RHS congruence]
/PSA = ZQRB [CPCT]
= /PSR = ZQRS (1)
Now, in APSR and AQRS, we have
PS = QR [Given]
/PSR = ZQRS [From (1)]
SR = RS [Common]
APSR = AQRS [By SAS congruency]
= PR = QS [CPCT]
EXERCISE 7D
1.
A
A
63° 58°
C ‘ ‘ B

/B =58°and ZC = 63°

ZA =180° — (/B + £C)
[Sum of Zs of a A]

= 180° — (58° + 63°)

In AABC, we have

=180° - 121°
= 59°
/C>/ZA > /B

Greatest angle = ZC
=  Greatest side = AB
[ Greater angle has longer side opp. to it]
Thus, the greatest side is AB.

@

In AABC, BC = CA
= /B = /A
g ZA =40°

:.‘ | ss1Buent



= ZB = 40° In AABD, Z1 =180° — (35° + 42°) = 103°

ZC = 180° — (40° + 40°) [Sum of Zs of a A]
= 100° [Sum of Zs of a A] ZADB > /BAD > ZABD
Since ZC > ZA, = AB > BD > AD .. (D
: AB > BC In AADC,
[Greater angle has longer side opp. to it.] Z2 =180° — (42° + 61°) = 77°
3. XQY is diameter of the circle. [Sum of Zs of a A]
= ZADC > ZACD > ZCAD

z = AC > AD > DC .. (2
‘ From (1) and (2), we get
X Y BD > AD > CD

If we join YZ then,
LXZY = 90°
[Angle in a semi circle] ... (1)
LIZXY + ZZYX = 90°
[Sum of Zs of a A is 180°]

= /ZYX is an acute angle. ... (2) In AABC, we have
From (1) and (2), we get ZACB = 180° — (58° + 67°)
LXZY > £ZYX = 55° [Sum of Zs of a A]
XY > XZ = ZACD = 55°
[greater angle has longer side opp. to it] In AADC, we have

ZDAC = 180° - (90° + 55°) = 35°

. P R d QT is a tr: L
4. PQ || RS and QT is a transversa [Sum of /s of a A]

P = /HAC = 35°
S ZACE = 180° — (90° + 58°)
=32° [Sum of Zs of a A]
79 = ZACH = 32°
L 20048° Now, in AAHC
© R T - Z/HAC (= 35°) > ZACH (= 32°)
Z1 =43° [Corr. angles] = IIICh> ‘?H . )
Also, 2+ £79° + 43° = 180° [St. angle] [Greater i?{gceD o jif‘(g;g o ;AO(T:’II_’I' toit] ... (1)
= £2 = 180° - 79° — 43° = 58° _ 550 _ 300
In APQR, 22> /1 = 23°
= [side opp. to £2] > [side opp. to /1] ZDHC = 180° — (90° + 23°)
= PQ > PR = 67° [Sum of Zs of a A]
Thus, PQ is greater. In ADHC, we have
ZHCD (= 23°) < ZDHC (= 67°)
> = DH < DC @
A [Smaller angle has shorter side opp. to it]
From (1) and (2), we have
HC > AH and DH < DC
7. In the figure, we have AABC in which
35° 2 61° AB =8 cm
B D C BC =5.8 cm
CA =63 cm
In AABC, ZBAC = 180° - (35° + 61°) The greatest side = 8cm
[Sum of Zs of a A]
= 180° — 96°
= 84°
/CAD = ZBAD
_ ZBAC
9 B 2
f;" = 83 =42° A 8cm B
1_8 [. AD is the bisector of ZBAC] Angle opp. to AB is ZC.



= ZC is the greatest angle of AABC
The smallest side = 5.8 cm
=BC
Angle opp. to BC is ZA
= /A is the smallest angle of AABC.

8. - Ina A, there can be only one right angle.
R
P 0

s ZQ is the greatest angle.
= PR is the longest side.
.+ ThesidesPQ:QR=3:2
PQ > QR
= /R > /P
[Longer side has greater angle opp. to it]
. ZQ > /R > /P
= /P is the least angle.

In AABD, AB > AD
= L1 > 22
N L2 =/3

[Alt. angles, AB || DC]... (2)

[Given]
... (1)

From (1) and (2),
Z1 > /3
= ZADB > /BDC
10. .. /PQD + ZPQR = 180°
118° + ZPQR = 180°
= ZPQR = 180° - 118
=62°
2xQr = £ER
62°
2
31°
[+ XQ is bisector of ZPQR]

E

[Linear pair]

126°(\P

118°

D O R

Now, ext. ZEPQ = /PQR + /PRQ
= /PRQ = /EPQ - /PQR

= /PRQ = 126° — 62° = 64°
_6 o

[+~ XR bisects ZPRQ]
Now, in AXQR, we have
ZXRQ (= 32°) > ZXQR (= 31°)
= XQ > XR
[Greater angle has longer side opp. to it]
Thus, XQ is greater.

11. Join BC.

7B

i

A i

1

1

1
'C

In AABC, AB > AC [Given]

/ACB > ZABC

[Longer side has greater angle opp. to it] ... (1)
2=/1 [Given] ... (2)
Subtracting (2) From (1), we have

ZACB -£2 > ZABC - /1
= ZDCB > ZDBC
= DB > DC
[Greater angle has longer side opp. to it.]
Thus, DB is greater.

12. Let AABC be a triangle is which the side AB is greatest.
We know that longer side has greater angle opp. to it.

A
C
B

In AABC, we have

AB > BC [Given]
/C> /A ... (D)
Also, AB > AC
: £C > /B .. (2

Adding (1) and (2), we get
LC+£C> /LA + /B
= 2/C> /A + /B ... (3
Adding ZC to both sides of (3), we get
2£C) + £C > (LA + ZB) + £C

= 3/C> /A + /B + £C

= 3/C > 180° [Sum of Zs of a A]
180°

or, ZC > 3

or, ZC > 60°

or, ZC > % of a rt. Z(= 60°)

Hence, the angle opposite to greatest side of a triangle
is greater than two-third of a right angle i.e. 60°.
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13. We have AABC in which ZBAC is an obtuse angle. Ext. £3 > /2

14.

15.

16.

In a A, obtuse angle is the greatest angle. = 23> /1 [From (1)]
A PQ > PM
[Greater angle has longer side opp. to it]
(i)
B
P
C 1\
i ZA > /B and ZA > £C 2
= BC > AC and BC > AB 0 M R
[Greater angle has longer side opp. to it.]
BC, the side opposite to obtuse ZA is the greatest Z1 =22 [.. PQ=QR]
side of the obtuse AABC. Since Z1> /3
In an obtuse angled triangle, the side opposite to the = £2> /3
obtuse angle is the greatest. PM > MR
We have AB > AC [Greater angle has longer side opp. to it]
= /C> /B 17. In AABC, AD is bisector of ZA.
[Longer side has greater angle opp. to it] ... (1) ’ L1 =22 .. (D)
A A
! 1\2
2 3
B D C B D C
In AADC, Ext. ZADB = /1 + 2£C (i) Consider AADC whose side CD is produced to B.
ZADB > /1 Then, Ext. ZADB > 22
and ZADB > £C ... [- Ina A, ext. angle is greater than
From (1) and (2), each of the int. opp. angles.]
ZADB > /B 23> 22
= AB > AD = Z3> /1 [From (1)]
: AB > BD

ABC is an equilateral triangle. : )
[Side opp. to greater angle is longer.]

(i) Similarly,

A
Ext. ZADC > /1
b = ZADC > /2
= AC>DC
5 [Side opp. to greater angle is longer]
B C

18. ABCD is |gm.

/A =/B=2C A B
Now, /B=/1+ 22
= LA> 1+ 22
= BD > AD
[- In AABD, side opp. to greater angle is greater.] ) o
(@)
= ZA + /D =180° [Coint. Zs AB || DC]
P LA is obtuse.
ZA > /D
1 1
> LA > > /D
1 3 2 = 1> /2
Q Mo R In AAED,
PQ = PR [Given] éé g ié
L1 =272
. [- Ina A, side opp. to greater angle is greater]
[Angles opp. to equal sides are equal] ... (1) Thus, DE > AE.



19. (i) Join AB and OB.

In AOB, OA =0OB
: 1 =22
[Angles opp. equal side of a A] ... (1)
(L2 + £3)> /2
(L2 + 23) > /1 [Using (1)]
= ZABP > /1
Now, in AABP,
ZABP > /1
= PA > PB
[*- Ina A, side opp. to a greater angle is longer.]
or, PA > PB
(i) Join BC.

. O s centre of the circle.
OB = OC [Radii of the same circle]
Z0BC = ZOCB
or, (£3 + £5) = /4
or 5 < /4
In APBC, /5 < /4
= PC < PB
[Smaller angle has smaller side opp. to it.]
= PC < PB

20. In AAPB,

AQ is bisector of ZPAB.

ZBAQ = ZPAQ .. (D
Now, in AABQ and AAPQ
AQ = AQ
ZBAQ = ZPAQ
AB = AP
AABQ = AAPQ
[Using SAS congruency]
[CPCT]

[Common]
[From (1)]
[Given]

= BQ =PQ
Now, in ABQP, BQ =PQ
= L1 =22 .. (2

L1+ £3> /1

= ZBPC > /2
/BPC > /PBC

In ABPC, we have

/BPC > /PBC

BC > CP
[Greater angle has longer side opp. to it]

[Using (2)]
.. 3)

[From (3)]

21. Join PC.

22,

In AABP and AACP,

AB = AC [Given]
ZBAP = Z/PAC
[.. AP is bisector of ZA]
AP = AP [Common]
= AABP = AACP [By SAS congruence]
L1 =22 [CPCT]
and BP = PC [CPCT]
In AABQ, Ext. 23 > /2
= PC > PQ
[Greater £ has longer side opp. to it.]
= PB > PQ [+ PB=PC]
Thus, BP is greater than PQ.
In AABC, AB = AC
A
B D C
= /B = «C ..
Ext. ZADB > £C
[ Ext. angle is greater than each of
the int. opp. angle.]
But /B = ZC [From (1)]
ZADB > /B
Now, in AABD,
ZADB > /B
= AB > AD

[Greater angle has longer side opp. to it.] ... (2)

Similarly, in AADC,
ZADC > £C

= AC > AD ... (3)
From (2) and (3), we conclude that AD is less than AB
as well as AC.
Hence, the straight line segment joining the vertex of
an isosceles triangle to any point in the base is less
than either of the equal sides of the triangle.

23. In AABC,
AB > AC
= ZACB > ZABC
[Greater side has greater angle opp. to it]
= (£4 + £6) > (£3 + £5) (1)
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In ABXP and ACXQ,
[Each. 90°]

[Vert. Opp. Zs]
.. (2

/P = £Q
L1 =22
= remaining /3 = remaining /4
From (1) and (2),
(£4 + £6) > /3 + /5)
(£3 + £6) > (£3 + £5)

=
£6 > /5

=

In AXBC,
6 > /5

XB > XC
[Greater angle has longer side opp. to it]

24. Produce CD and BA to meet at E.

ZC = /B [Given]
BE = CE [Sides opp. equal angles]
AE + AB =ED + CD
CD > AB
AE > ED
= ZEDA > ZEAD
[Greater side has greater angles opp. to it]
180° — ZEDA < 180° — ZEAD
ZADC < ZBAD
ZBAD > ZADC

25. AC > AB
Z/ABC > ZACB

N %LABC> %ACB...(l)

But [Given]

Uuu

[Given]

= 1> /2

[~ BP and CP are bisectors of /B and ZC respectively]
.. (2

A

In ABPC,
A Z1 > /2

PC > PB

RN | Triangles

[From (2)]

[Side opp. to greater angle in longer]

(i) No.

AB =2 cm
BC =35
CA =65am
AB +BC =2 +35) cm
=55am
and 55 < 6.5
= (AB + BC) < CA .. (D)
We know that a triangle can be drawn only when the
sum of any two sides is greater that the third side.
From (1),
The sum of two sides is less than the third side.
Thus, we cannot draw the triangle.

B

A D

(ii) In ABD, we have
(BA + AD) > BD .. (1)
[- Sum of any two sides of a A is

greater than the third side]

Adding DC on both sides,
(BA + AD) + DC > (BD + DC)
= BA + (AD + DC) > (BD + DC)

= BA + AC > BD + DC

27. In MINO,
MO < (MN + ON)

[- Sum of two sides in a A is greater
than the third side]

N o

M

Similarly, in AMOP,
MO < (OP + MP)

Adding (1) and (2),
(MO + (MO) < (MN + ON + OP + MP)
2MO < (MN + NO + OP + PM)

DE = EA

or

28. We have
C

A f
D

In AABC, we have
AC + BC > AB

[Sum of two sides of A is greater than the third side]
AC + BC > EA + EB

AC + BC > DE + EB
[- EA = DE, given] ... (1)

=



29.

30.

Now, in AEDB, we have

DE + EB > BD
- AC + BC > BD [Using (1)]
D
A E
B C
In ADE and AACE, AD = AC [Given]
/1 =2,2 [AE is bisector of ZA]
AE = AE [common]
o AADE = AACE [SAS congruency]
= ED = EC [CPCT] ... (1)
Now, in ABED, we have
EB + ED > BD
[Sum of two sides of a A > third side]
= EB + EC > BA + AD [Using (1)]
= EB + EC > AB + AC
[- AD = AC given]

Join OA, OB and OC.

In AAOB,

AB < (OA + BO)
[ Sum of two sides in a A is more than the third side]
Similarly, we have

BC < (OB + OC)
and AC < (OA + OC)
Adding (1), (2) and (3),

AB + BC + AC < [OA + OB) + (OB + OC) + (OA + OC)]
= AB + BC + AC < [20A + 20B + 20C]
= AB + BC + AC <2 [OA + OA + OC]

= %[AB+BC+AC]<[OA+OB+OC]

. Q)
)

31. Join, AO, BO and CO.

In AAOB, we have
(OA + OB) > AB ... (1)

32,

[Sum of two sides in a A is greater than the third side]
Similarly, in ABOC,

(OB + OC) > BC .. (2
and in ACOA,

(OC + 0A) > AC ... (3
Adding (1), (2) and (3), we have
(OA + OB) + (OB + OC) + (OC + OA) > (AB + BC + CA)
=  2[OA + OB + OC] > (AB + BC + CA)

—  [OA + OB + OC] > %[AB+BC+CA]

Let AD, BE and CF be the medians of AABC and let
them intersect at G.

A

B D C

G, the centroid of AABC, divides each median in the
ratio 2 : 1.

AG:GD=2:1
- AG _ 2
GO 1
GD _ 1
= AG 2
GD 1
= A—G+1—2+1
- GD+AG _ 3
AG 2
- AD _ 3
AG 2

= AG:%AD )

Similarly, BG = 2 BE and CG = 2 CF

Now, in AAGB, we have
AG + BG > AB
2

- %AD + 2BE > AB [Using (1) and ()] ... ()

Similarly, by considering ABGC and ACGA, we have

2 2
3BE+ 3CF>BC . (@)

%CF+%AD>AC NG

Adding (3), (4) and (5), we have

2{%AD+ %BE + %CF} > AB + BC + CA

and

= %(AD+BE+CF)>AB+BC+CA

= 4(AD + BE + CF) > (AB + BC + CA)
= 4 (Sum of the medians) > 3 (perimeter of AABC)
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33.

34,

Let PQRS be a quadrilateral whose diagonals PQ and
QS are joined. O is any point inside quadrilateral
PQRS, not lying on PR or QS.

Join OP, OQ, OR and OS.

AN

Q R

Now, in APOR,
(OP + OR) > PR
[Sum of two sides of a A > third side] ... (1)
Similarly, in ASOR,
(OS + OQ) > SQ ... (2
Adding (1) and (2), we have
(OP + OR) + (OS + OQ) > (PR + SQ)
= (OP + OQ + OR + OS) > (PR + QS)
Let ABCD be a quadrilateral whose diagonals AC and
BD intersect at O.

In AABO, (AO + BO) > AB . ()
[- Sum of two sides is greater than the third side]
Similarly, in ABOC,
(BO + CO) > BC ..
and in ACOD,
(CO + OD) > CD ... (3
Also in AAOD,
(OD + AO) > AD @

Adding (1), (2), (3) and (4), we have
[(AO + BO) + (BO + CO) + (CO + DO) + (DO + AO)]
>AB + BC + CD + AD
= [(AO + CO) + (AO + CO) + (BO + DO) + (BO + DO)
> [Perimeter of the quad. ABCD]
= [AC + AC) + (BD + BD)]
> [Perimeter of the quad. ABCD]

= (2AC + 2BD) > [Perimeter the quad. ABCD]
= 2 (AC + BD) > [Perimeter of the quad. ABCD]
= AC + BD > % [Perimeter of quad. ABCD]

Hence, the sum of the diagonals of a quadrilateral is
greater than half its perimeter.

CHECK YOUR UNDERSTANDING

— MULTIPLE-CHOICE QUESTIONS ——

1 () 50° :
80°
C A
BC = AB
ZA = /C )
ZA + /C = 180° — 80° = 100
[Sum of Zs of a A] ... (2)
(0]
= ZA = /C = % = 50°

[Using (1) and (2)]

. (b) 25°

Angles are supplementary.

(30 — a) + (125 + 2a) = 180°
= a =180 - 155
= a=25°

. (c) An exterior angle of a triangle is always greater

than opposite interior angle.
Sum of int. opp. angles = Exterior £

= Each of int. opp. angle is smaller than the exterior
angle.

. (b) SSA

In two congruent As, angles included by two corresponding
sides must be equal.

. It should be SAS instead of SSA.

A D
B CE ' F

The triangle are not congruent because side AB of
AABC does not correspond to side DE of ADEF.

. (b) No

. (a) Isosceles but not necessary congruent.

A /g\

B c O R
Two equal angles of one triangle are equal to two equal
angles of the other.

= Triangles are isosceles
But for congruency the information is not sufficient.



10.

11.

(c) 34 cm
In a triangle, the difference of two sides must be
smaller than the third side.
Here, (7.0 — 3.5) cm > 34 cm
(d) AC = DE
A D

B C E F

The two triangles ABC and DEF will be congruent
by SAS axiom if AC = DE because ZA is included
between the sides AB and AC and ZD is included
between the sides DF and DE.

(c) DF =5 c¢m, ZE = 60°

A F
o 80° Q
%C %C
40° 60° 60°
B cC D E

AABC = AFDE
AB =FD, £C = ZE
InAABC ZA =80° ZB = 40°,

£C =180° - (80O + 40°)
= 60° =
@Dz<y<x
In AABC,
Greater side, AB=75
and Smaller side, BC =5cm

Greatest interior £ of AABC is ZC and smallest
interior angle is ZA.

= Supplementary angle of ZA is greatest and that of
ZC is least.

= x°is greatest and z° is smallest

. Required ascending order is z° < y° < x°

= Zz<y<x

(b) PQ > PR

P Q

In a triangle, side opp. to a greater angle is greater.
o /R > /ZQ
= PQ > PR

12. (c) AD < BC

B D
©)
A
C
/B < ZA
= OA < OB (1
/D > /C
= OD < OC ... (2)

Adding (1) and (2),
(OA + OD) < (BO + CO)
or AD < BC

13. (1) 4 cm

Triangles ABC and ADC are congruent.

= AB=AD=3cm
~In rt. AADC, CD? = 52— 32 = 42
= CD =4 cm

14. (c) 5 cm

BC | DE
= /DPB = ZCBP [Alt. angles]
= /DBP

[ BP is bisector of £/B]
= ABDP is an isosceles triangle.

= DB =DP =2cm
Similarly, ACEP is an isosceles triangle.
= CE=EP=3cm
: DE = PD + DE
=(2+3)cm
=5cm
15. (b) 4 cm
A
C2cmB \D
In rt. AABD, Z/BAD = x
= ZCAD = 2x

Also, ZCDA = 2x
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ADC is an equilateral triangle.

CD =CB + BD
=2cm+ 2 cm
=4 cm

= AC =CD
=4 cm
16. (c) 75°
[=]
25°
S
T
(¢} R
Ext. Zs = 25° + 25°
= 50°
= ZSTQ = 180° — (50° + 50°)
= 80°

o LPTS + £STQ + ZQTR = 180°
o 25° + 80° + ZQTR = 180°
= ZQTR = 180° — 25° — 80°

=75°
In AQTR, QT = QR
= /R = ZQTR = 75°
17. (d) 1.5 cm
A
D
B E C
AB = AC

= /B =/C (1)
DE || AC and BC is a transversal.
. ZC = ZDEB [Corr. angles] ... (2)

From (1) and (2),

/DEB = /B
= ABDE is an isosceles triangle with /B = ZE.
BD = DE [Sides opp. equal angles]
But BD=15cm

= DE =15am
18. (c) 45°
D R, C
Q
N B

APBQ = AQCR [By SAS congruencey]
= PQ = QR
: /PRQ = /RPQ
[Angles opp. equal sides of AQRP] ... (1)
But /PRQ + /RPQ = 180° — 90°
=90° [Sum of Zs of a A] ... (2)

= /PRQ = /RPQ = 45°
[Using (1) and (2)]
Thus, ZRPQ = 45°.

19. (c) 5 cm
A
E D
B C
ABEC = ACDB [By RHS congruence]
= ZEBC = «DCB [CPCT]
= /B =2C
= AC = AB [Sides opp. equals]
But AB =5 cm.
AC=5cm
20. (b) 90°
A_, P B
> }
30 4
rQ
1 1
D C

In AAPD and ABQA,
AP = BQ

[Each = % of the side of square ABCD]]
/PAD = /QBA

AD = BA
[Each side of square ABCD]

[Each 90°]

= AAPD = ABQA [By SAS congruence]
= 1 =212 [CPCT] ... (1)
N L2 + /3 =90°
[Each angle of a square = 90°]
Z1 + £3 =90° [Using (1)] ... (2)
In AAOD,
1+ £3 =90° [From (2)
= ZAOD = 90° [Sum of Zs of a A]
ZAOD = ZPOQ  [Vert. opp. angles]
= /POQ = 90°
— SHORT ANSWER QUESTIONS ——
1.
A
B C
In AABC, AB = AC
= /B =2C .. (@)

ZA + /B + ZC =180° [Sum of the /s of a A]



= ZA +2/B = 180° [Using (1)]
- A+ 2(%4A) ~ 180°

N %LA = 180°

N UA = gx 180°

- /A = 100°

(x +1.6) dm

In AABC and AA’B’C’, we have
LA = ZA =120°
AB =A’'B’=2dm and ZB = ZB’ = 30°
Z/ABC = AA'B'CY
[By ASA congruencey]

BC = B'C’ [CPCT]
= Bx —2) dm = (x + 1.6) dm
= 3x—-x=16+2
=3.6 dm
= 2x = 3.6 dm
= X = % =18 dm

Now, BC'=x + 1.6 dm = (1.8 + 1.6) dm = 3.4 dm
Thus, B'C’ = 3.4 dm.

. BC =CD

= ZB = /1

[£s opp. equal sides of a A]

/1 + 116° = 180° [Linear pairs]

[Given]

. /1= /B
= 180° — 116°
= 64°
B
D
138° 116°
3
A C
Now, /2 =180° — (/1 + /B)

= 180° — (64° + 64°)
= 52°[Sum of Zs of a A] ... (1)
Ext. £138° = 116° + £3
= /3 =138° - 116° = 22° ... (2)
Adding (1) and (2),
22+ /3 =520+ 22°
=74°
= ZACB = 74°
AB = AC
ZACB = ZABC
[£s opp. equal sides of a A]
= ZACB = 52°

A
D
20
B C
E
CD || AB and AC is a transversal.

L1 =22
But, /1 =180° - «B - ZACB

[Sum of /s of a A is 180°]
= 180° — 52° — 52°

=76°
= /2 =76°
Now, /DCE = 180° — L2 [Linear pair]
=180° — 76°
=104°
Thus, ZDCE = 104°
C

D
In AACB and ADB, AC = AD [Given]
L1 =22 [Given]
AB = AB [Common]
= AACB = AADB [SAS congruency]
BC = BD [CPCT]
= BC =BD =2.6 cm
2BD + % —2(6m)+ 20m
=52+ 13)cm
= 6.5 cm

D
Z1 =180° -115°
= 65° [Linear pair] ... (1)
Z1 + /3 = Ext. £140°
[Ext. £ is equal to sum of int. opp. Zs]
= Z3 =140° - 65°
=75° [Using (1)]
Z2 =180° — 140°
= 40° [Linear pair]
22 < /1< /3

[Greater angle has greater side opposite
to it and vice versa]
AC<BC< AB
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In ABPD and ACQD, /P = ZQ [Each = 90°]
L1 =22 [Vert. opp. Zs]
BD = CD [Given]
ABPD = ACQD  [AAS congruency]
= DP = DQ [CPCT]
A DP =35 cm [Given]
DQ =35 am
Now, PQ =DP + DQ
=35cm + 35 cm
=7 cm

8. O is the centre of circle and AP is a chord and OL L AP.

[Given]

;‘“
NV
. L is mid-point of AP.
[Perpendicular from the centre of a circle

to the chord bisects it]
1

= AL = 0 AP
= AP =2AL .. (D
Similarly, AM = £ AQ
= AQ = 2AM )
Now, in AALO and AAMO,
AO = AO [Common]
/L = /M [Each = 90°]

Z0AL = ZOAM
[AO is bisector of ZA]
AALO = AAMO|By SAA congruence]
AL = AM [CPCT]
AL =35 cm = AM
AP + AQ = 2AL + 2AM
[Using (1) and (2)]
=2 (3.5 cm) + 2(3.5 cm)
=7cm+7cm
=14 cm

9. Let ABC be an equilateral triangle and AD, BE and CF

be its medians.

10.

In AABD and ABAE,

AB = BA [Common]
/B =ZA

[Angles of an equilateral triangle]
BD = AE

[" BC=AC = 2BC= 2 AC]

So, AABD =BAE  [By SAS congruency]
= AD = BE (1
Similarly, AADC = ACFA
= AD = CF . (2
From (1) and (2),

AD = BE =CF

Hence, medians of an equilateral triangle are equal].
AABC is an equilateral triangle.

s &2 c

Y

S ZABC = 60°
= /1 + /2 = 60° (D)
ABQY is an equilateral triangle.
Z0BY = 60°
= 22+ £3 = 60° )
From (1) and (2),
1+ /2=/2+/3
= 1 =/3
Now, in AABO and ACBY, we have
AB =CB
[Sides of an equilateral triangle]
Z1=2/3 [From (1)]
BO = BY
[Sides of an equilateral A]

AABO = ACBY [SAS congruency]
= AO =CY [CPCT]
But AO =28 am [Given]
’ CY =28 cm

— VALUE-BASED QUESTION ——
(i) In APSB,
PS = BS
[Each is equal to 10 m, given]
/1 = £2 = x (say)
[Angles opposite to equal sides are equal] ... (1)
and Ext. Z PSR = x + x = 2x
[Ext. £ = sum of int. opp. £s]




In AQRC,

OR = RC
[Each is equal to 10 m, given]

/3 = /4 =y (say)
[Angles opposite equal sides are equal] ... (2)

and Ext. ZQRS=y+y=2y
[Ext. Z = sum of int. opp. Zs]

PS || QR and transversal BSRC intersects PS at S
and QR at R.

2x + 2y = 180° [Cointerior /s, PS || QR]

= x+y=90° - (3)
In ABAC,

/BAC + /2 + /4 = 180°

ZBAC + x +y = 180°

ZBAC + 90° = 180°

= ZBAC = 180° — 90° = 90°

Hence, ABAC is a right angled triangle right
angled at A.

[Sum of angles of a A]
[Using (1) and (2)]
[Using (3)]

(i) Empathy, caring, compassion, social responsibility
and environmental protection.

UNIT TEST

1. (i) 40°

(\
C

oS

AB = AC
= 4B = «£C [£s opp equal sides]
/B =70° = ZC [Sum of /s of a A]
ZA = 180° — 2(70°)
= 40°
(i) 72°

2x 2x

X + 2x + 2x = 180°
= x = 36°
: 2x =2 x 36°
=72°
=  Each base angle = 72°

[Sum of Zs a A]

(i) BC < CA < AB

S w

x = 180° - (60° + 50°)
= 70°
70° > 60° > 50°
AB > AC > BC
[Greater angle has greater side opp. to it]
= Required ascending order

S BC < CA < AB
(iv) QRP AABC = AQRP
C P
X X
30° 30°
B A R 0
In AABC and AQRP, we have
AC =QP [Given]
ZCBA = ZPRQ [Each is 90°]
ZCAB = ZPQR [Each is 30°]
AABC = AQRP [By SAA congruence]
(v) AB
A
84)
)

C

ZC =180° - (52° + 63°)
= 65° [Sum of Zs of a A]
ZC = 65° is the greatest angle.
Side opp. to ZC i.e. AB is the greatest side.
[Greater angle has greater side opp. to it]

2. (i) 72°

27°
B [

Ext. ZADC = 27° + 27° = 54°
ZACD = ZADC = 54°
x = 180° — (54° + 54°)
=72°  [Angle sum property]
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(i) 62°
A
X
28° "
B M c
ZACD = ZABC
= 28° [£s opp. equal sides]
AADB = AADC [By SAS congruence]
= ADB = ZADC [CPCT]
But ZADB + ZADC = 180°
ZADB = 90°
= x =90° - 28° = 62°
(i) 120°
120° «x

Z/DCB + £ZABC = 180°
120° + ZABC = 180°

[coint Zs, CD || BA]

= ZABC = 60°
/EAB = ZEBA (= ZABC)
= 60°
Ext. Zx = ZABE + ZEBA
= 60° + 60°
=120°
(iv) 120°
ABC is an equilateral triangle.
A
x
B C D
60° + x = 180° [Linear pair]
= x = 120°
(v) 135°
A C
X
B
D
AB = AC
= £C = /B
[£s opp equal sides] ... (1)
ZA + ZB + £C = 180° [Sum of Zs of a A]
= 90°+ £C + £C = 180° [Using (1)]
= ZC =45°
x + 45° = 180° [Linear pair]
= x = 135°

(i) 20°

B C D

/ADC = ZCAD = 2x
Ext. ZACB = 2x + 2x = 4x
ZCBA = ZACB = 4x

/BAC + ZACB + ZCBA = 180°
[Sum of Zs of a A]

[- AB = AC]

= x + 4x + 4x = 180°
= 9x = 180°
= x = 20°
(vii) 115°
D 65°>\C
[T
X
H
E A B

ZCDE + ZDEB = 90° + 90°
= 180°
But ZCDE and «DEB are coint. Zs.
: DC || EAB
ZCBA = 65°
/CAB = ZCBA
= 65° [£s opp. equal sides]
x + ZCAB = 180° [Linear pair]

[Corr. Zs]

= x + 65° = 180°
= x = 115°
(viii) 104°

Side BA of AABC is produced to O.

Ext. ZOAC = ZABC + ZACB
[Ext. Zs Sum of int. opp. £s]

= 104° = ZDCB + #DBC
o Z/ABC = ZDBC

and Z/ACB = ZDBC

But x = /DCB + #DBC
= x = 104°



(ix) 120°

D !
X
AT T

A B
30°

In ADAB and ACBA, we have

C

. (b) BA > BP

DA =CB [Given]

/DAB = ZCBA [Given]

AB = BA [Common]

ADAB = ACBA [By SAS congruence]

= ZADB = ZBCA [CPCT] ... (1)
In AAOD and ABOC, we have

ZADO = /BCO [From (1)]

ZAOD = #ZBOC [vert. opp. Zs]

AD = BC [Given]

AAOD = ABOC [By AAS congruencey]

OA =0OB [CPCT]

=
=

Z0OBA = ZOAB = 30°
[Zs opp. equal sides of AOAB]

In AOAB, we have

x + 30° + 30° = 180°

=
(x) 150°

Similarly,
Now,

Similarly,

[Sum of Zs of a A]
x = 120°

/DAO = Z/DAB - ZOAB
=90° - 60°
=30°
[~ £ZDAB =90°, £ of a square and
ZBAO = 60°, £ of equilateral AAOB]

ZCBO = 30°
- 180"2— 30° _ o

£2=75°

Angles about point O is 360°.
x+ Z£1 + ZAOB + £2 = 360°
= x+75°+ 60° + 75° = 360°

=

x = 150°

3. (b) AABC = APQR

In AABC, ZA =70° /B = 45°
A
70° 70°
& 5
3 o
45° 65°
B C R Q

= ZC =180° — (45° + 70°)
= 65°
AC =35 cm
In APQR,
/P =70°, /R = 65°
= ZQ =45°
PR =35 cm
Thus, ZA = £P, /B = /ZQ and ZC = ZR
AC =PR
AABC = APQR

A
/%\
B P  C

Ext. ZAPB > /1

= ZAPB > £2 [ £1=22]

"+ Side opp. to greater angle is greater.
AB > BP
or, BA > BP

. (d) EB > ER

E
F
~ Q
R
ug 112

A B C D

In ABER, ZE =90°,

ZERB = 90° — 44°

=46°  [Angle sum property]

s 46° > 44°
= EB > ER
[Greater £ has greater side opp. to it]
. @1:1
A
B C
AB = AC
= ZACB = ZABC
DB = DC
= «DCB = ZDBC

[£s opp. to equal sides of a A] ...

Subtract (2) from (1),
ZABC - #DBC = ZACB - #DCB
ZABD = ZACD

- ZABD _ 1 _,. 4
ZACD ~ 1 °°
= Z/ABD: Z/ACD =1:1

@ | s9j8ueny
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7. (a) AADB = ACBE

[Given]
[Given]

[Common]

B
E D
(6]
A C
In AABD and ACBE,
ZA = ZC
BA = BC
/B = /B
o AABD = ACBE [By ASA congruence]
8. (¢) 16 cm
D C
M
R
N
A B

In ADNR and ABMR, we have

DN = BM [Given]
Z/DRN = ZBRM [Vert. opp. Zs]
and /DNR = ZBMR = 90°
ADNR = ABMR  [AAS congruency]
= DR = BR [CPCT]
= BR =8 cm
= DR =8 cm
BD = BR + DR
=8 cm + 8 cm
=16 cm
9. (c) 40°
A
E
B D c
/BAC = ZBAD + «DAC
/DAE = Z/DAC + ZEAC
= /BAC = ZDAE

[- ZBAD = £EAC] ... (1)

In AABC and AADE, we have
AB = AD

/BAC = ZDAE
and AC = AE

ZACB = ZAED
40° = ZAED

VR

[Given]

[From (1)]

[Given]

AABC = AADE [By SAS congruence]

10.

11.

12.

b) 1 cm

S A R
H ,
’ B
, P
’ e
’ .
, -
s 7
.
, -
s
e
P Q

Triangle PSA is a right angled triangle such that
PA =5cm, SA =3 cm.

o PS=+52-3% =4cm
= PS=SR=RQ=PQ=4cm
[Sides of a square]
In ABQP and AASP, we have,
BP = AP [radii of same arc]
Z/BQP = ZASP = 90°
PQ=PS=4cm
ABQP = AASP
BQ = AS
RQ — BR = SR — AR
BR = AR
But AR =SR - AS
=4 -3)m
=1cm
BR=1cm

[CPCT]

ud =

[ RQ =SR]

(c) 4 cm

B C

ABDM = AACM [By SAS congruence]
= BD = AC,
DM = MC (1
/BDM = Z/ACM
But Z/BDM and ZACM are alt. /s
DB | AC
/DBC + ZACB = 180°
/DBC + 90° = 180°
/DBC = 90°
ADBC = AACB [By SAS congruence]
DC = AB [CPCT]
DM + MC = AB
2DM =8 cm
DM =4 cm

[Coint. Zs]

Uu Ul

[Using (1)]

Uy u -

() 6 cm




In AMAE and AMBF, we have
/MAE = /MBF = 90°
AM = BM [M is mid-point of AB]
ZAME = /BMF (vert. opp. £s)
AMAE = AMBF [ASA congruency]
AE=BF=1aom
CF=CB + BF
= AD + BF
[- CB = AD side of a square]
=5um+1cm

RO

=6 cm
13. (i)
A
M
B D c
In rt. AADB and rt. AADC,
AB = AC [Given]
AD = AD [Common]
AADB = AADC
[By RHS congruency] ... (1)
DB = DC [CPCT]
= D is mid-point of BC.
Hence, AD bisects BC.
(i) AADB = AADC [From (1)]
/BAD = ZCAD [CPCT]
Hence, AD bisects ZA.
14. In APQR, PQ =PR [Given]
= /PRQ = /PQR

[Angles opp. to equal sides] ... (1)

Now, in AQXR and ARYQ,
XR =YQ
[X and Y are mid-points of equal sides
PR and PQ respectively]

ZXRQ = LYQR [From (1)]

QR = RQ [Common]

AQXR = ARYQ [SAS congruency]

= QX = RY [CPCT]

15.

In AABC, we have AC > AB
ZABC > ZACB
[The angle opp. to a greater side is greater]
= L /aBc> L acs
2 2
or, 1> /2
= OC > OB

[ Side opp. to greater angle is greater]

16. To prove that each angle of an equilateral triangle is 60°.
Let ABC be an equilateral triangle.

A
B
C
= AB =BC =CA
Angles opposite to equal sides of a A are equal.
AB = AC
= ZC = /B .. (D)
BC =CA
= ZA = /B .. (2
From (1) and (2), we get
ZA=2/B=2/C .. (3
But ZA + /B + £C = 180° [Sum of Zs of a A]
o LA + ZA + ZA =180° [Using (3)]
= 3ZA =180°
= sa =180 _ goe
3
Thus, ZA = /B =£C =60°
Now, ZADE = ZADC + ZCDE
=90° + 60°
= 150°
[+ ZADC is Z of a square and ZCDE is
an angle of an equilateral triangle]
Similarly, Z/BCE = 150°
ZADE = ZBCE = 150° .. (D
A B
\\ I”
\ !
\\ /
oL e
\‘\\ III
E

Now, in AADE and ABCE,
AD = BC
ZADE = /BCE
DE = CE
[Sides of an equilateral A]
AADE = ABCE
[Using SAS congruency]

17. In AABC, AC = AB [Given]
= ZABC = ZACB [Zs opp. equal sides]

[sides of a square]
[From (1)]

3 | ssi8ueny
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18.

19.

1 1
= o) ZABC = ) ZACB
or 2 =/1 .. (D)
A
D
B C
In ABMC,

Ext.ZDMC = /1 + £2
[Ext. Z = Sum of int. opp. £s]
But L1 =22 [From (1)
g ZPMC = £2 + £2
=2/2
= ZABC
[ BM is bisector of /B]
Thus, /PMC = ZABC.

In AABC, AC = AB
= ZABC = ZACB
[- Angle opp. to equal sides of a A are equal.]
1, apeo |
= 5 ZABC = 5 ZACB
= L1 =22
In BOC,

Z1 + 22 + ZBOC = 180° [Sum of Zs of A]
=  Z1+ /1 + ZBOC = 180° [ £1=22]
= 2/1 + £ZBOC = 180°
or, ZBOC =180° - 2/1 ..
Now, ZABC + ZCBD = 180° [Linear pair]

/CBD = 180° - ZABC
= ZCBD = 180° — 2/1
[ %LABC - /]... )
From (1) and (2), we get
Z/CBD = ZBOC

BC || DA and AB is a transversal.
: L1 =22

[Int. alt. Zs] ... (1)

20.

21.

Similarly, /3 =/4 ... (2)
Now, in ABOC and AAOD

/1 =22 [From (1)]

BC = AD [Given]

/Z3 =24 [From (2)]
o ABOC = AAOD  [ASA congruency]
= BO = AO

= O is mid-point of AB and CO = DO
= O is mid-point of CD
Thus, O is the mid-point of both AB and CD.

ABCD is a square.

A D
L]
o Q
_
B C

AD = CB [Side of a square] ... (1)

CD = AB

lepo 1
= 2CD—2AB
= DQ = BP

[- Q and P are mid-points of CD and AB respectively]
.. (2
Now, in AADQ and ACBP,

AD =CB [From (1)]
ZD= /B [Each = 90°]
DQ = BP [From (2)]
i AADQ = ACBP [SAS congruency]
= QA = PC [CPCT]

In a triangle, the perpendicular on a side from the
opposite vertex is the shortest of all other line segments
drawn to this side from the opp. vertex.

A

AD 1 BC
AD < AB o (D)
BE 1L AC
BE < BC . (2
CF L AB
- CF < AC .. (3)
Adding (1), (2) and (3), we get

(AD + BE + CF) < (AB + BC + AC)
Hence, the sum of altitudes of a triangle is less than
the sum of its three sides.
Thus, PQ + QR + RP > 2PS

Now,
Again

and





