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Chapter
Triangles

Key Points

1. Similar Triangles : Two triangles are said to be similar if their corresponding
angles are equal and their corresponding sides are proportional.

2. Criteria for Similarity :
in AABC and ADEF
(1) AAA Similarity : AABC ~ ADEF when ZA /D, /B = ZE and ZC = /F

(i1) SAS similarity :

AABC ~ ADEF wh AB_BC d /B =/E
~ when =70 an =

o AB AC BC
(i) SSS Similarty: AABC ~ADEF, —=—==—=

3. The proof of the following theorems can be asked in the exmination :
(1) Basic Proportionality Theoren: If a line is drawn parallel to one side of a
triangle to intersect the other sides in distinct points, the other two sides are
divided in the same ratio.

(i1) The ratio of areas of two similar triangles is equal to the square of the ratio
of their corresponding sides.

(ii1) Pythagoras Theorm: In a right triangles the square of the hypotenuse is
equal to the sum of the squares of the other two sides.

(iv) Converse of pythagoras thearem— In a triangle, if the square of one side is
equal to the sum of squares of other two sides then the angle oppo site to
the first side is a right angle

VERY SHORT ANSWER TYPE QUESTIONS

1. Isthe triangle with sides 12c¢m, and 18 cm a right triangle?

Area (AABC) 9

2. IfAABC ~ AQRP, Arca (APQR) Ve AB = 18cm, BC = 15cm, then find the

length of PR.
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3. Inthefig., ZM = /AN =46°, Express x in terms of a, b and c.

4. Infig. AAHK ~ AABC. C A
IfAK = 10cm, BC = 3.5¢m K
and HK = 7cm, find AC.

B

5. Itis given that ADEF ~ ARPQ. Is it trne to say that /D = /R and £F = /P?

6. Ifthe corresponding Medians of two similar triangles are in the ratio 5 : 7, Then
Find the ratio of their sides.

7.  Arightangled triangle has its area numerically equal to its perimeter. The length
of each side is an even number and the hypotenuse is 10cm. What is the perimeter
of the triangle?

8. Anaeroplane leaves an airport and flies due west at a speed of 2100 km/hr. At
the same time, another aeroplane leaves the same place at airport and flies due
south at a speed of 2000 km/hr. How far apart will be the two planes after 1 hour?

9. The areas of two similar AABC and ADEF are 225 cm? and 81 cm? respectively.
If the longest side of the larger triangle AABC be 30 cm, find the langest side of
the smaller triangle DEF.

10. In the figure, if AABC ~ APQR, find the value of x?

A

R X Q

6 cm

5cm
3.7 cm 45 em

B 4 cm C
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PX PY 1
11. In the figure, XY || QR and —=——=—, find XY : QR
XQ YR 2

X Y

Q R
12. In figure, find the value of x which will make DE || AB?
A B

3x+ 19 3x+4

x+3 X

C
13. If AABC ~ ADEF, BC = 3EF and ar (AABC) = 11 7cm? find area (ADEF).
14. If AABC and ADEF are similar triangles such that ZA = 45° and £F = 56°,
then find ZC.
15. If the ratio of the corresponding sides of two similar triangles is 2 : 3, then find
the ratio of their corresponding attitudes.

SHORT ANSWER TYPE (I) QUESTIONS
16. In the given fig. PQ = 24cm , QR = 26cm, ZPAR = 90°, PA = 6cm and AR =

8cm, find ZQPR. Q P
A
R
17. In the given fig., DE || AC and DF || AE. Prove that
FE_EC A
BF BE b
B F E ¢
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18.

19.

20.

21.

22.

In AABC, AD 1 BC Such that AD>=BD x CD. Prove that AABC is right angled
atA.

In the given fig, D and E are points on sides AB and CA of AABC such that
/B = ZAED. Show that AABC ~ AAED.

A

C
B
In the given fig., AB || DC and diagonals AC and BD intersects at O. [fOA=3x
—land OB=2x+1, OC=5x-3 and OD = 6x — 5, find x.

A

In the fig, PQR is a triangle, right angled at Q. If XY || QR, PQ = 6cm, PY =
4cm & PX : XQ =1 : 2 Calculate the lengths of PR and QR.

P

X Y
Q R
B
6 cm
In the figure, AB || DE. Find the length of CD. Scm
A

C
E
3cm

D

Mathematics-X



23. Inthe figure, ABCD is a parallelogram. AE divides the line segment BD in the ratio 1
:2.If BE=1.5cm find BC.

D C

A

B

24, In the given figure, AODC ~ AOBA, ZBOC = 115° and ZCDO = 70 find, (i)
/DOC, (i1)) £DCO, (iii) ZOAB, (iv) ZOBA.

D C
\/

115°
A B

25. Perimeter of two equilateral triangles ABC and PQR are 144m and 96m, find
ar (AABC) : ar (APQR)

SHORT ANSWER TYPE (II) QUESTION

QR _QT
26. In the figure, gzﬁ and Z1 = /2 them prove that APQS ~ ATQR
T
P
1 2
Q S R

27. In equilateral AABC, AD L BC. Prove that 3 BC*>=4AD".

2
28. In AABC, ZACB =90°, also CD L AB, Prove that B&_ _BD

5

AC” AD
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29.

30.
31.

32.

33.

34.

3s.

36.

37.

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

area (AABC)  AO

area (ADBC) DO
A C

at O. Prove that

B D
In AABC, If AD is the median, Show that AB? + AC? = 2(AD? + BD?)
In AABC, ZC is a right angle. Points P & Q lies on the sides CA & CB
respectively Prove that AQ? + BP? = AB? + PQ?
If AD and PS are medians of AABC and APQR respectively where AABC ~

APQR, Prove that AB_AD
PQ

PS
In an equilateral AABC, AD L BC, Prove that 3AB? = 4AD?

In the given fig, DE || AC. which of the following is correct?

a+b ay
or x=
ay a+b

X =

Prove that the sum of the square of the sides of a rhombus is equal to the sum of
the squares of its diagonals;

A street light bulb is fixed on a pole 6m above the level of the street. If a woman
of height 1.5m casts a shadow of 3m, find how for she is away from the base of
the pole.

Two poles of height a metres and b metres are p metres apart. Prove that the
height of the point of intersection of the lines joining the top of each pole to the

ab
a+b

foot of the opposite pole is gives by metres.
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38.

39.

40.

41.

In the given fig., find the value of x in terms of @, b and ¢

M b N——c—K

In fig., AB || PQ || CD, AB = x units. CD = y units and PQ = z units. Prove that

I 1 1
X y z
C
x P
Y
B
Q D
PS PT ‘
In the given fig., 5~ +p and ZPST = ZPRQ. Prove that PQR is an
SQ TR
isosceles A. ;
S T
Q R
In the figure, D is a point on the side BC of AABC such that ZADC = ZBAC
Prove that —==—> 2
rove that ===+
B D C
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42.

43.

44,

45.

46.

In the figure, ABCD is a trapezium in which AB || DC, the diagonals AC & BD

intersect at O. P tht—:£ A B
mtersect a . Frove a OC DO

D C

In the figure, a point O inside AABC is joined to its vertices. From a point D on
AO, DE is drawn parallel to AB & from E, EF is drawn parallel to BC. Prove

that DF || AC.
AN

B C

Two triangles BAC and BDC, right angled at A and D respectively, are drawn
on the same base BC and on the same side of BC. If AC and DB intersect at P,
Prove that AP x PC = DP x PB

A

D

B C

Hypotenuse of a right triangle is 25 cm and out of the remaining two sides, one
is larger than the other by 5 cm, find the lengths of the other two sides.

LONG ANSWER TYPE QUESTIONS

BE BC
In the following figur, DE || AC and EZE . Prove that DC || AP.
A
D
B E C P
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47. Ina quadrilateral ABCD, /B =90°, AD?=AB?+ BC?+ CD? Prove that /ACD
=90°
D

A B

48. In figure, DE || BC, DE = 3cm, BC = 9cm and ar(AADE) = 30cm? Find
ar (trap. BCED).

B 9 cm C

49. State and prove Pythagoras theorem.

1
50. In an equilateral AABC, D is a point on side BC such that BD = 3 BC. Prove

that 9AD? = 7TAB-.
51. IN APQR, PD L QR such that D lies on QR. If PQ = a, PR =5, QD = ¢ and DR
=dand a, b, ¢, d are positive units. Prove that (a + b) (a — b) =(c + d) (¢ — d).
52. Inatrapezium ABCD, AB || DC and DC = 2AB. If EF is drawn parallel to AB

BE 3
cuts AD in F and BC in E such that BC =7 Diagonals DB intersects EF at G

Prove that 7 EF = 10AB.
53. Prove that the ratio of the areas of two similar triangles is equal to the ratio of
the squares of their corresponding sides.
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54. In the given figure, the line segment XY is Parallel to AC of AABC and it

divides the triangle 1 f 1 P h ﬁzﬁ
1vides the triangle into two parts of equal areas. Prove tha AB \/5

A

B Y

55. Through the vertex D of a parallelogram ABCD, a line is drawn to intersect the
sides BA and BC produced at E and F respectively. Prove that

DA FB_FC

AE BE CD

56. Prove dthat if in a triangle, the square on one side is equal to the sum of the
squares on the other two sides, then the angle opposite to the first side is a right
angle.
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5. ZD= /R true, ZF = /P false

11.
13.
15.

20.
22.

24.

34.

38.

48.

. No

ac

x:
b+c

24cm

18cm

1:3

13cm?

2:3

x=2

2.5cm
65°,45°,45°,70°

ay
a+b

X =

ac

X =
b+c

240 cm?
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ANSWERS
2.

10.
12.
14.
16.

21.
23.

25.

36.

45.

16cm

Scm

5:7

2900km

x=3

x=2

56°

90°

PR =12c¢m, QR 6+/3cm
3cm

9:4

9m

15¢m, 20cm



Practice-Test

Triangles
Time : 50 Minutes MM. : 20
SECTION-A
1. The lengths of the diagonals of thombus are 16cm and 12cm. find the side of the
rhombus. 1
‘ AD’
2. Inanequilateral AABC ,AD 1 BC and BC = x find the volue of x. 1
SECTION-B
3. InAABC,ifDE|BC,AD=x+1,DB=x-1,AE =x+ 3 and EC = x, then find
the value of x. “ 2
4. Inthe given figure, can triangle ABC
be similar to APBC? If yes, give reasons.
2
B C
SECTION-C
5. PQR is a right angled triangle, having £ZQ = 90°, If QS = SR, Show that
PR?=4PS? - 3PQ%. 3
6. In figure, DE || BC and AD : DB =5 : 4, find —er(2DFT) 3
. In figure, I an : - +4, find ——— (ACFB)
D E
B C
SECTION-D
7.  State and prove pythagoras theorem. 4
LO> 7

~ 4

8. Inasequilateral ALMN, the side MN is trisectedat O. prove that NG = 9"

o000
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