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CHAPTER

Triangles

Converse
Pythagoras of Pythagoras
Theorem Theorem
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Key Points:

1. Similar Triangles. Twotrianglesaresaidto besimilar if their corresponding angles
areequal andtheir corresponding sidesar proportional.

2. Criteriafor Smilarity:
inAABC and ADEF
(i) AAA Similarity : AABC~ADEFwhen ZA, #/D, /B=/ZEand £LC= ZF
(i) SASSmilarity:

AB BC
AABC ~ ADEF when DE = = EF and Z/B=ZE
AB AC BC
(iif) SSSSimilarity : AABC ~ADEF, DE-DE- EF

3. Theproof of thefollowing theoremscan beasked in theexamination :

(i) BasicProportionality Theorem : If alineisdrawn parallel to onesideof a
triangleto intersect the other sidesin distinct points, the other two sidesare
divided inthe sameratio.

(ii) Theratoof arasof two smilar trianglesisequa tothesquareof theratio of their
corresponding Sides.

(i) PythagorasTheor em: Inaright trianglesthe square of the hypotenuseisequa
to the sum of the squares of the other two sides.

(iv) Converseof pythagorastheorem : Inatriangle, if the square of onesideis
equal to the sum of squaresof other sdesthen theangle oppositetothefirst side
isarightangle.

VERY SHORT ANSWER TYPE QUESTIONS
1. Fillintheblanks:
(i) Allequilatera trianglesare
. AB
(i) 1f AABC~AFED, then — = 0"

(i) Circleswithequal radii are
(iv) If alineisdrawn parallel to oneside of atrlangleto intersect the other two sides

indistinct points, the other two sidesaredividedinthe ratio.
(V) In triangle, thesquare of the hypotenuseisequal to thesum of the
sgquaresof the other two sides.
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2. SateTrueor False:
(i) Allthesmilar figuresareawayscongruent.
(i) TheBasicProportionality Theoremwasgiven by Pythagoras.
(iif) Themid-point theorem can be proved by Basic Proprotionality Theorem.
(iv) Pythagoras Theoremisvalidfor right angledtriangle.

(v) Ifthesidesof two similar trianglesareintheratio 4 : 9, thentheareas of these
trianglesareintheratio 16 : 81.

3. Matchthefollowing:

Columnl Columnll

(@) If corresponding anglesareequa intwo (i) SASsmilarity criterion
triangles, thenthetwotrianglesaresimilar.

(b) If sdesof onetriangleareproportional to (i) ASA amilarity criterion
thesidesof theother triangle, thenthetwo
trianglesaresmilar.

() If oneangleof atriangleisequal toone (i) AAA smilarity criterion
angleof the other triangleand thesides
including theseanglesare proportiond,

thenthetwotrianglesaresimilar. (iv) SSSamilarity criterion
4. Inthefollowingfi XY ||QR dﬂ—ﬂ-lh
. Inthefollowingfigure, XY || QRan XQ_YR_Z’ten
P
X Y
Q R

1
@ XY=QR (b) XY= §QR

1
(© XY?=QR? (d XY= EQR

5. Inthefollowingfigure, QA LAB and PB L AB,thenAQis
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P

: 9 units
A 10 units o
6 units
Q
(@ 15units (b) 8units
(¢) Sunits (d) Qunits

6. Theratioof areasof two similar trianglesisequal tothe
(@) ratioof their corresponding sides.
(b) ratioof their corresponding atitudes.
(c) ratioof thesguareof their corresponding sides.
(d) ratioof their perimeter.

7. Theareasof twosimilar trianglesare 144 cm? and 81 cm?. If onemedian of thefirst
triangleis 16 cm, length of corresponding median of thesecond triangleis

(@ 9cm (b) 27cm
(0 12cm (d 16cm
8. Inarighttriangle ABC, inwhich ZC=90°amd CD L AB. If BC=a, CA=b,

AB =cand CD =p, then A
1 1.1 1 1.1} \
@ P 2w ® 272 .
D
1 1 1 1 1 1 ol
© P 2 v d 2 @ %
VC‘ n =B
AB 1 .
9. If AABC~ ADEF, ar(ADEF) =100 cm? and DE - 2 thenar(DABC) is
(a) 50cm? (b) 25cm?
(c) 4cm? (d) 200cm?

10. If the three sides of atriangle are a, \/3a and /23, then the measure of hte
angle oppositeto longest sideis
(a) 45° (b) 30°
(c) 60° (d) 90°

11. A vertical poleof length 3 m casts ashadow of 7 m and atower casts a shadow
of 28 m at atime. The height of tower is

M athematics-X

Source: EDUDEL



(@ 10m (b) 12m

(© 14m (d 16m

12. Thelengthsof thediagonalsof arhombusare 16 cmand 12 cm. Then, thelength of
theside of therhombusis (NCERT Exempler)
(@ 9cm (b) 10cm
() 8cm (d 20cm

13. If AABC~AEDFand AABCisnot similar to ADEF, thenwhich of thefollowingis
not true? (NCERT Exempler)
(@ BC.EF=AC.FD (o) AB.EF=AC.DE
(c) BC.DE=AB.EF (d BC.DE=AB.FD

14. Writethe statement of pythagorastheorem.
15. Writethestatement of Basic Proportionality Theorem.
16. Isthetrianglewith sides12 cm, 16 cmand 18 cmaright triangle?
Area(AABC) 9 _
17. If AABC~AQRP, m =7 ,AB=18cm, BC=15cm, thenfindthe
length of PR. (CBSE 2018)
18. InthegivenFig., ZM = ZN =46°, Expressxintermsof a, b and c.

M<— b —><«— c —>K

19. InthegivenFig. AAHK ~AABC. IfAK=10cm,BC=3.5cmand HK =7 cm,

find AC. (CBSE 2010)
H
A/‘
C‘ K
B
20. Itisgiventhat ADEF ~ARPQ. Isit trueto say that £/D = ZR and £LF = £LP?
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21. If thecorresponding Mediansof two similar trianglesareintheratio5: 7. Thenfind
theratio of their Sides.

22. Anaeroplaneleavesan airport and fliesduewest at aspeed of 2100 km/hr. At the
sametime, another aeroplaneleavesthe sameplaceat airport and fliesdue south at
aspeed of 2000 km/hr. How far apart will bethetwo planesafter 1 hour?

23. Theareasof twosimilar AABC and ADEF are 225 cm? and 81 cm? respectively. If
thelongest side of thelarger triangle AABC be 30 cm, find thelongest side of the
smaller triangle DEF.

24. Inthegivenfigure, if AABC~APQR, find thevalue of x?

A
R X Q
6cm
5¢cm 3.75cm 45cm
B 4cm ¢
P
25. Inthegivenfigure, XY ||QRand%—ﬂ—1 find XY : QR
' J ore XQ YR 2’ e
P
X Y
Q R
26. Inthegivenfigure, find thevaueof xwhichwill make DE ||AB ?
(NCERT Exempler)
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27.
28.

29.

30.

31

32.

33.

If AABC ~ ADEF, BC = 3EF and ar (DABC) = 117cm?find area (ADEF).

If AABC and ADEF aresimilar trianglessuchthat ZA =45° and ZF=56°, thenfind
theratio of their corresponding attitudes.

If theratio of the corresponding sidesof two similar trianglesis2: 3, thenfind the
ratio of their corresponding attitudes.
SHORT ANSWER TYPE QUESTIONS-I

Inthegiven Fig. PQ=24cm, QR=26cm, /PAR=90°, PA=6cmandAR=8
cm, find ZQPR.

Q P
A
R
InthegivenFig., DE||ACand DF ||AE. P th FE_EC
nthegivenFig., |[ACan ||AE. Prove atBF BE
A
D,
C
B = E

In AABC, AD L BC. Such that AD? = BD x CD. Prove that AABC is right
angledtriangle.

In the given Fig., D and E are points on sidesAB and CA of AABC such that
AB = ZAED. Show that AABC ~ AAED.
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A
D
E
B C

34. Inthegivenfig.,AB ||DCanddiagonasACand BD intersectsat O. If OA=3x-1
and OB = 2x+ 1, OC = 5x—3 and OD = 6x —5, find the value of x.

D C
6
X5 o>
0
A B

35. Inthegiven Fig. PQR isatriangle, right angled at Q. If XY || QR, PQ =6 cm,
PY =4cmand PX : XQ=1: 2. Caculate the lengths of PR and QR.

P
AN
Q R

36. Inthegivenfigure, AB || DE. Find thelength of CD.
B
6cm
5cm
A
C
E
3cm
D

37. Inthegivenfigure, ABCD isaparallelogram. AE dividesthe line ssgment BD
intheratiol1: 2. 1f BE=1.5cmfind BC.
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38.

39.

40.

41.

42.

43.

A B

In the given figure, AODC ~ AOBA, ZBOC = 115° and ZCDO = 70. Find,
(i) £DOC, (ii) £DCO, (iii) £OAB, (iv) £LOBA.

Perimeter of two equilateral trianglesABC and PQR are 144 m and 96 m, Find
ar (AABC) : ar (APQR).

SHORT ANSWER TYPE QUESTIONS-II

Inthegivenfigure, % = % and £1 = /2 then provethat APQS~ATQR.

(NCERT)
.
P
1 >
Q S R
In equilateral AABC, AD L BC. Provethat 3BC2 = 4AD2.
e BC2 _BD
In AABC, ZACB = 90° and CD L AB. Prove that G (HOTS)

In the adjoining figure AABC and ADBC are on the same base BC. AD and BC

aea(AABC)  AO
aea(ADBC) DO’

intersect at O. Prove that
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45.

46.

47.

48.

49,

B D
If AD and PSare mediansof AABC and APQR respectively where AABC ~ APQR,

Provethat E = ﬂ )
PQ PS

Inthegivenfigure, DE || AC. Which of thefollowingiscorrect?
a+b
X=

ard o x=
ay a+b

Provethat the sum of the square of thesides of arhombusisequal to the sum of the
squaresof itsdiagonals. (NCERT, CBSE 2019)

A street light bulb isfixed onapole 6 m abovetheleve of thestreet. If awoman of
height 1.5 m castsashadow of 3 m, find how for sheisaway from the base of the
pole. (NCERT Exempler)

Two polesof height ametrsand b metresare p metresapart. Provethat the height of
the point of intersection of thelinesjoining thetop of each poleto thefoot of the

opposite poleisgivesby ab. metres.
a+b

In the given figure AB || PQ || CD, AB = x, CD =y and PQ = z Prove that

1 1 1
—t—=—
Xy z
A
C
X P<
y
z
B D
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50. Inthegivenfigure % = % and ZPST = ZPRQ. Provethat PQR isanisoscles

triangle. (NCERT)

Q R
51. Inthefigure, apoint Oinside AABCisjoinedtoitsvertices. Fromapoint D on
AO, DEisdrawn parallel to AB and from apoint E on BO, EF isdrawn parallel
to BC. Provethat DF || AC.
A

N

B C
52. TwotrianglesBAC and BDC, right angled at A and D respectively aredrawn on
the same base BC and on the same side of BC. If AC and DB intersect a P.
PRovethat APx PC = DPx PB. (CBSE 2019)

B C

53. Hypotenuse of aright triangleis 25 cm and out of the remaining two sides, one
islarger than the other by 5 cm, find the lenghts of the other two sides.

(NCERT Exempler)

. . BE BC
54. Inthegivenfigure DE||ACand E = P Provethat DC||AP.
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B E C P

55. In a quadrilateral ABCD, £B = 90°, AD? = AB? + BC? + CD?. Prove that
ZACD =90°,

56. Inthegivenfigure, DE || BC, DE=3cm, BC=9cmandar (DADE) = 30 cm?.

Find ar (BCED).
D E
/< 3cm >\

B «<—— 9¢cm —> (C

1
57. Inan equilateral AABC, D isapoint on side BC such that BD = 3 BC. Prove

M athematics-X @

Source: EDUDEL



59.

60.

61.

62.

63.

that 9AD2 = 7AB2. (NCERT, CBSE 2018)

INAPQR, PD 1. QR suchthat D liesonQR. If PQ=a,PR=b,QD =cand DR=d

and a, b, ¢, d are positive units. Provethat (a + b) (a—b) = (c + d) (c—d).
(NCERT Exempler)

Prove that the ratio of the areas of two similar trianglesis equal to the ratio of
the squars of their corresponding sides. (CBSE 2010, 2018, 2019)

In the given figure, the line segment XY is Paralel to AC of AABC and it

X _2-1

. o AX
divides the triangle into two parts of equal areas. Prove that AB NG

B Y C

Through the vertex D of aparallelogram ABCD, alineisdrawn to intersect the

: . DA _FB _FC
sidesBA and BC produced at E and F respectively. Provethat — = —=——.
AE BE CD

Prove that if in a triangle, the square on one side is equal to the sum of the
sguares on the other two sides, then the angle opposite to thefirst sideisaright
angle.

(CBSE 2019)
Provethat isaright angletriangle, the square of the hypotenuseisequal the sum
of the squares of other two sides. (CBSE 2018, 2019)

If alineis drawn parallel to one side of a triangle to intersect the other two
sides in distinct points, then prove that the other two sides are divided in the
samerétio.

(CBSE 2019)
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ANSWERS AND HINTS

VERY SHORT ANSWER TYPE QUESTIONS-|

AB _ BC
FE ED

1. () Smilar (i) —=
(iv) Same (V) Right

2. () Fse (i) Fase
(iv) True (V) True

3. (&) (ii)AAAsmilaity criterion.
(b) (iv) SSSsaimilarity criterion.
(©) (1) SASsmilarity criterion.

1

4. (B) XY= gQR
5. (A) 15units
6. (C) Ratioof thesquareof their corresponding sides.
7. (C) 12cm

1 1 1
8. (A F=§+F
9. (B) 25cm?
10. (D) 90°
1. (B) 12m
12. (B) 10cm

13. (C) BC.DE=AB.EF

16. No, because (12)? + (16)? = (18)?
17. 10cm

18. AKPN ~ AKLM

X ¢
a b+c
ac
X=——
b+c
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AK _ HK 10 7

19. E_E = E_E = AC=5cm
20. £D=ZR(True)
ZF=/P(Fadse)
21. 5:7
N
A
2100 Km
2. We— X1 o T >E AB=/(2100)? +(2000)* = 2900 km
2000 Km
B
° |
A 4

B

23. Letlongest side of the ADEF bexcm.

%_(@)2
81 \x
X=18cm
o4 AB _ BC 6 _4 _3
" PQ QR 45 x o XTem
25. APXY ~APQR
PX_X¥Y _1
PQ QR 3
~XY:QR=1:3
26 X*3 _ ByB.PT
© 3x319 ~ 3xr4 (BYBPT)
X=2
s 2o ( -3
~a(DEF) " \Er/ "\ EF/ " \1 _
M athematics-X
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28.
29.

30.

31

32.

117
ar(DEF)
/F=/C=56°
2:3

PR= /(6)*+(8)> =10cm.

AsQR? = PQ? + PR?, therefore ZQPR = 90°.

AD EC

=9 = a(DEF)=13cm?

DE ||AC, DB - BE ..(1) [~ BPT]
DFJIAE, 22 = °5 2) [+ BPT
From (1) and (2), we get

FE _EC

BF BE

INAADC,AD?=AC?-DC? ..(D)

InAADB,AD?=AB?-BD?
Adding (1) and (2), wehave

2AD?=AC?+AB2-BD?-DC?
2AD?+BD? + DC?=AC? + AB?

(2)

2BD x CD + BD?+ DC?=AC? + AB?

(BD x DC)2 = AC? + AB2
BC?=AC? + AB?

By converseof Pythagoras Theorem, AABCisaright angled triangle.

33. ZB=ZAED

M athematics-X
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35.

36.

37.

38.

39.

40.

LA =LA (Common)
. AABC~AAED [AA smilarity criterion]

3x-1 3 2X+1 B 1 5
5x-3 6x-5 ~ (729

2

1
Butx= 5 isneglected due (5x —3) get negativevalue.

So, x=2istherequired value.

PX _PY 1 4
XQ YR = 2°yR — YR=s8om
- PR=8+4=12cm

QR = {/(12)*-(6)* = 63 cm

AABC~AEDC (AA Similarity criterion)
6 5

3~ cD
CD=25cm
ABOE ~ ADOA (AA Similarity criterion)

BO BE
DO ~ DA

1 15

2 DA

DA =3cm

BC=DA=3cm (Oppositesidesof aparalelogram)
(i) 65°

(i) 45°

(iit) 45°

(iv) 70°

ar (AABC) [144)2
ar (APQR) ~\ 96
. ar (AABC):ar (APQR)=9:4
InAPQR, Z1= /2

_9
T4
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41.

42.

43.

PR =PQ [Oppositesidesof equa angles|

QR _ QT
Lo =——and«l=/1 Common
Qs ~ PQ ( )
- APQS~ ATQR (SASSimilarity criterion)
AADB = AADC A
BD=DC
1
-.BD=Z-BC (1)
2
Inright angled AADB, 1
AB2=AD?+BD? B D c

BC)’
BC?=AD?+ [7] [ AB=BC=CA andfrom (1)]

3BC2 = 4AD?

AABC ~ACBD

. BC2=AB.BD (D)
AABC ~ AACD

. AC2=AB.AD (2) D
Divide (1) by (2), weget

BC' _ BD
AC? ~ AD

DrawAX L BCand DY L BC

1
a(AABC) o BEAXax

a(ADBC) ~ 1,5y DY U
2
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B D

AAXO ~ADYO [AA similarity criterion]
AX _AO 2 CPST
Y (2 (C.PST)

From (1) and (2), we get

ar (AABC) _AO
a (ADBC) DO

1

AB BC Z_C BD
ASAABC ~ APQR, Hence #/B = £Q and % = @ = ;QR = 6
In AABD and APQS

AB _ BD
PQ QS
.. AABD ~ APQS (SASSmilarity criterion).

and ZB = £Q.
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Hence, — = —< (C.PST)

45. ABED ~ABCA

X a
y a+

_ Y
=X a+b

46.
D
C
(OXS
A B

Inright angled AAOB, AB? = OA? + OB? ..(1
Inright angled ABOC, BC?=0B? + OC? (2
Inright angled ACOD, CD?= OC? + OD? ..(3)
Inright angled ADOA, DA? = 0OD?+ OA? ..(4)

Adding (1), (2), (3) and (4), we get
AB2 + BC2 + CD? + DA2 = 20A2 + 20B2 + 20C? + 20D?

2 2 2 2
= Z(EACJ +2(18Dj +2(1AC] +2(EBD]
2 2 2 2

[-.- Diagonalsof rhombus L bisect each other]
= AC2+BD?
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47. AABE~ACDE

48.

49,

50.

AB _ BE
CD DE

6 _3+BD

15- 3

BD=9m

Toprove: EF= P
Proof : AB ||EF||DC
AEFC ~ AABC
EF_FK

AB  BC

ABFE ~ABCD

EF _BF

CD BC

Adding (1) and (2), we get

EF , EF _ FC+BF
AB CD ~ BC

| a5 *25) = 56
AB CD BC
o 1}
a b
EF= a+b
Sameas Q. 48.
PS _PT
SQ TR

(D) an

(2"

—

[y
a1

<!

By converse of BPT, ST || QR

\/

A

pm
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/PQR = /PST (AlA)
But ~PST = Z/PRQ
So, Z/PQR = /PRQ

PQ=PR
So, APQRisanisoscelestriangle.
OD OE
51. INAOAB, S+ =15 (1) (~BPT)
OE OF
In AOBC, =3 - (2 (- BPT)
From (1) and (2), we get
OD OF
DA ~ FC
By converse of BPT, DF||AC.
52. AAPB ~ADPC (AA Smilarity criterion)
AP PB
P - PC (- C.PST)
APPC=DPPB
53. Letsdesof right angled triangle other than hypotenuse bex cmand (x + 5) cm.
By Pythagorastheorem,
()2 + (x + 5)? = (25)
x=150r-20

But sideisawayspositive, So, x=15.
.. Length of two sidesis 15 cmand 20 cm.
54. SameasQ.31.
55. Inright angled AABC,AC?=AB?+BC? (1)
Given,AD?= (AB?+ BC?) + CD?
= AD?=AC?+CD? [From (2)]
By converse of Pythagorastheorem, ZACD =90°.
56. AADE~AABC

ar (AADE) (DE)Z
a (AABC) ~ \BC
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57.

58.

59.
60.

30 (3 ?
ar(AABC) 5)
. ar(AABC) =270 cm?
ar (BCFD)=ar (AABC) —ar (AADE)
=270 — 30 =240 cm?
Draw AE 1 BC
AABE = AACE

1
. BE=CE=BE= EBC

In right angled AAED, AE?> = AD? — DE?
In right angled AAEB, AE?> = AB? — BE?
From (1) and (2), we have

AD? - DE?=AB? - BE?

2
AD? - (BE - BD)>=BC?— [% BC)

2 2
ADz—[lBC—lBC} _pc2_ B¢
2 3 4

9AD? = 7AB?

In right angled APDQ,

PD?=a%-¢? (1)
Inright angled APDR

PD?=b? - d? ..(2)
From (1) and (2), we have
a’?—c*=b0-d*

a*-b*=c2-d*
(a—b)(at+b)=(ctd)(c—d)
Theorem 6.6 of NCERT.

Given, ar ABXY =ar AXYC

ar (AABC)=ar ABXY +ar AXYC
=2 ar ABXY

ar(A ABC) 2
1

ar(A BXY)

(1)
2

/

a

-

\

b

\

Q<—c—>D<«—d—R

Mathematics-X
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AABC~AXBY

[ Asz ar (AABC)

XB/ ~ a (ABXY)
AB
xB = V2
xB_ 1

B 2
. XB_, 1

AB ~ 2

F
AB-XB _+2-1
AB ~ 2
AX _N2-1 D
AB ~ 2 C
61. AEAD ~AEBF

EA _AD
EB = BF

E A B
BF AD BF-AD BF-BC CF
BE AE BE-AE _ BA  DC
62. Theorem 6.9 of NCERT.
63. Theorem 6.8 of NCERT.

64. Theorem 6.9 of NCERT.
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PRACTICE-TEST

Triangles
Time: 1Hrs. M.M.: 20
SECTION-A
1. Ifsdesof twosmilartrianglesareintheratio of 8:10, then areasof thesetriangles
areintheratio : 1
2. IfintwotrianglesAABCand A RAB—ﬁ—%th 1
: intwotriangles an PQ’QR_RP_PQ’en
(A) APQR ~ACAB (B) APQR ~AABC
(C) ACBA ~APQR (D) ABCA ~ APQR
3. AABCisanisoscelesright triangle, right angled at C, thenAB?=........... .
(A) AC? (B) 2AC?
(C) 4AC? (D) 3AC? 1
4. AlineDEisdrawn paralel tobase BC of AABC, meetingABinD andACat E.
AB
If BD - 4 and CE =2 cm, find the length of AE.
SECTION B
5. Thelength of thediagonal of arhombusfield are 32 m and 24 m. Find thelength
of theside of thefield. 2
6. A man goes 24 m towards West and then 10 m towards North. How far is he
from the starting point? 2
7. Using converse of Basic Proportionality Theorem, prove that the line joining
the mid-points of any two sides of atriangleis parallel to thethird side. 2
SECTION C
8. Eisapoint ontheside AD produced of aparallelogram ABCD and BE intersect
CD at F. Show that AABE ~ ADCB. 3
9. Inanequilateral triangle, prove that three times the square of one sideis equal
to four timesthe square of one of itsaltitude. 3
SECTION D
10. Stateand prove Basic Proportionality Theorem. 4
M athematics-X
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