TRIANGLES

A triangle 1s a convex polygon having three sides.
A triangle 15 represented by the symbol A.
Triangles can be classified on the basis of their sides or angles.

On the basis of sides, triangles are of the
following types

(a) Equilateral triangle: All the three sides are equal
(b) Isosceles triangle: Two sides are equal
(¢) Scalene triangle: All the three sides are unequal.

On the basis of angles, triangles are of the
following types

(a) Acute angled triangle: Each interior angle 1s less than 907,

(b) Right angled triangle: One of the interior angle is equal 90°.

(¢) Obtuse angled triangle: One of the interior angle 15 more
than 90°.

BASIC PROPERTIES AND SOME IMPORTANT

THEOREMS OF TRIANGLES
®  Sum of measures of the interior angles ofa triangle is 1807,

C

A 3

In AABC, ZCAB + ZABC + LACB = 180°
or ZA+/ZB+ £C=180°

e  The exterior angle of a triangle 15 equal to the sum of the
opposite (not Eldj':li:ttl‘l!}:'il'llﬁ:riﬂl‘ angles

In AABC, ZCBD =24+ £C= ZABE
5 Sum of the lengths of any two sides of a triangle is greater
than the length of the third side.

TRIANGLE AND ITS
PROPERTIES

A B
(i) AB+ AC>B@ (i) AC+ BC> AB
(111) AB + BC= AC
Difference between the lengths of any two sides of a tnangle
1s smaller than the length of the third side.
C

A B
(i) |AB—BC|<AC (i) |AC-AB|<BC
(1) |AC—BC|<AB
In any triangle, side opposite to greatest angle 1s largest and
side opposite to smallest angle 1s smallest.
A

C B
In AABC, if £Z4 = £ZB = ZC, then BC is the largest side
and AB 1s the smallest side.
In any triangle line joining any vertex to the mid point of
its opposite side 1s called a median of the opposite side of
the triangle.
C

A
In AABC, Dis the mid point of AB
Hence CD 15 a median of A4BC,
A triangle can have 3 medians.

Any median of a triangle divides the triangle into two
triangles of equal areas.
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“ Sides opposite to equal angles in a triangle are equal. In AABC, D and E are mid points of sides AC and BC. then

f"t 1
DE 15 parallel to AB1.e. DE || AB and DE = 5 AB

Angle Bisector Theorem
Bisector of an angle (intemal or external) of a triangle divides
the opposite side (internally or externally) in the ratio of the
sides containing the angle.
For example:

B C A
In AABC, £B =£C
AB=AC
Converse of this property 1s also true.
o Inan isosceles triangle, 1f a perpendicular is drawn to un-
equal side from its opposite vertex. then
(a) The perpendicular is the median _
(b) The perpendicular bisects the vertex angle. : D %
L In figure 4D 1s the bisectorof exterior £ BAC
AB 8D
AC  DE
A I E_D I B
AABC 1s an 1sosceles triangle in which AC = BC. ”
CD 1s perpendicular to AB, hence CD 15 a median and c D
In figure AD 15 the bisector of exterior £ BAC.

ZACD = /ZBCD |
In a right angled triangle, the line joining the vertex of the : AB BD

[ ]
right angle to the mid point of the hypoténuse i§ half the AC  DC
length of the hypotenuse. Converse of the angle bisector theorem is also true.
C
Pythagoras Theorem
In a right angled trangle.
5 Square of longest or hypotenuse = Sum of square of other
two sides.
£
A B
In A4ABC, £BAC =90° and D 15 the mud point of BC, then
1
AD = EB‘E' =BD=CD
= B
Mid-point theorem In figure A4BC is a triangle right angled at A.
: - ¥4 2
In any triangle. line segment joining the mid points of any = [BQ —{AB) Li (4C)
Converse of this theorem is also true.

two sides 1s parallel to the third side and equal to half of the

length of third side. Basic Proportionality Theorem (BPT)

If a line 1s drawn parallel to one side of a triangle which
intersects the other two sides in distinct points, the other

two sides are divided in the same ratio,
A

A VAN

C
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Triangle and its Properties

In AABC, DE || BC.,
AD AE

Then, =
DB EC

This theorem 15 also known as Thalse theorem.

Converse of this theorem 1s also true.
SELLILE [ : In a triangle ABC, Z4=x, /B =y, and
ZC=y+20.
If 4x — y = 10, then the triangle is

Solution:
We have, x +y + () + 20) = 180
or x + 2y =160 o 1)
and dx —y= 10 A 2)

From (i) and (i1), y=70.x=20
Angles of the triangles are 20°, 70°, 90, Hence the triangle
is a right angled.

) 2 : In the given figure, CD || AB. Find y.
A

L
(a) 79° (b) 72°
(c) 74° (d) 77°
Solution :
In AABC.

ZABC+ £BCA + ZCAB= 180°
= 4x+3x+3x=180° = 10°x=180F = x="18"
Now, ZABC=ZDCE

(E@Htﬂﬁﬂﬂding angles are equal)

= ZDCE=4x" = y=94 < 18="72°

IEZETD 3 : In the adjoining figure, AE is the bisector of
exterior ZCAD meeting BCproducedin E. If AB=10 cm, AC
=6 cm and BC=12 cm, then CE is equal to

D
A
B C E
Solution :
BE AR . : :
= as AE1s an extenor angle bisector.
CE AC
Let CE=x,BE=BC+EC=12+x
124+ x 10

= = = (12 +x)6=10x

x
= T24+b6x=10r=4x=72 =x=18cm

B2EL LGS £ - OB and OC are respectively the bisectors of
ZABC and ZACB. Then, ZB0C is equal to

Solution :
In ABOC,

L1+ 2+ AB0C = 1807

LA+ AR+ 0= 180,
A

(D)

R &

1 -
LYY, V%
~ 3 2 >

1 . l
— E (LA /2= = A1 +2=90"- E.ﬁA

Put £1+ 22 Eq. (1), we get
- I
S B0C = 180° — (9{}“ — EﬁAJ

1
=90° + — £4
2

IMPORTANT TERMS RELATED TO ATRIANGLE

Medians and Centroid

We know that a line segment joining the mid point of a side

of a triangle to its {}ppusiri vertex 1s called a median.

G

B C

P

AP, BQ and CR are medians of AABC where P, 0 and R
are mud points of sides BC. CA4 and AB respectively.

(i) Three medians of a triangle on concurrent. The point
of concurrent of three medians 1s called Centroid of the
triangle denoted by G.

(1) Centroid of the triangle divides each median in the ratio
2]
Le. AG:GP=BG:GO=CG:GR=2:1, where G1s
the centroid of A4BC.

Altitudes and Orthocentre

A perpendicular drawn from any vertex of a triangle to its
opposite side 15 called altitude of the triangle. There are three
altitudes of a triangle.

In the figure, AP, BQO and CR are altitudes of AABC,
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Triangle and its Properties

The altitudes of a triangle are concurrent (meet at a point)
and the pomt of concurrency of altitudes 1s called Ortho-
centre of the triangle. denoted by O.

In figure, AP, BQ and CR meet at O, hence O is the
orthocentre of the triangle ABC.

Note: The angle made by any side at the orthocentre and at the
vertex opposite to the side are supplementary angle.
Hence,ZBAC +£ZBOC =£ABC + £AO0C = LACB + ZA0B
= 180",

Perpendicular Bisectors and Circumcenter

A line which is perpendicular to a side of a triangle and also
bisects the side 1s called a perpendicular bisector of the side.
(1) Perpendicular bisectors of sides ofa triangle are concur-
rent and the point of concurrency is called circumcentre
of the triangle, denoted by *C”,
(11) The circumcentre of a triangle 1s centre of the circle that
circumscribes the triangle.
(111) Angle formed by any side of the triangle at the circum-
centre 1s twice the vertical angle opposite to the side.

In figure, perpendicular biseetors ofsides LM, MN and NL
of ALMN meets at C. Henee € is the circumcentre of the
triangle LMN.

ZMCN =2 /MEN,

Angle Bisectors and Incentre

Lines bisecting the iterior angles of a triangle are called

angle bisectors of triangle.

(1) Angle bisectors of a tnangle are concurrent and the point
of concurrency is called Incentre of the tmangle, denoted
by £.

(11) With 7 as centre and radius equal to length of the perpen-
dicular drawn from [ to any side. a circle can be drawn
touching the three sides of the triangle. So this 1s called
incircle of the tnangle. Incentre 1s equidistant from all
the sides of the trangle,

Angle formed by any side at the incentre 1s always 90°

more than half the vertex angle opposite to the side,
A

(111)

In figure A/, B, CI are angle bisectors of AABC,
Hence / is the incentre of the AABC and

1 |
L HBH =M+ 2 LA, ZAIC=90" + 5 ZB

I
and LAIB = 907+ 3 7l
A
e f\

If BI' and CI* be the angle bisectors of exterior angles
at B and C, then
] %
ZBI'G=90° = 7 ZA.
D 5 : Ifin the given figure ZPOR = 90°, O is the

centroid of APQH PQ =5 cm and QR = 12 ¢m, then OQQ is
equal to

P

v

Q R
Solution :
By Pythagoras theorem,

PR=yPO*+OR: =4/5+12% =13 ¢m

(2 1s centroid = OM 1s median and M 1s mid-pont of PR.

13
Q;'ll/.'lr: PM= E

Centroid divides median in ratio 2 : 1.
2 ’ E 13

2
00==0OM= -
Q=7 M=3

CONGRUENCY OF TWO TRIANGLES

Two triangles are congruent if they are of the same shape and size
1.e .1f any one of them can be made to superpose on the other it
will cover exactly.

A P

2 B = 4; cm

B b Q R
[f two triangles ABC and POR are congruent then 6 elements
(1.e. three sides and three angles) of one triangle are equal to
corresponding 6 elements of other triangle.

(1) LA =P, AB=/0,/C=/R

(11) AB= PO, BC=(QOR, AC=PR

This 1s symbolically written as AABC = APOR
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Triangle and its Properties

In AABC and APOR
< In two congruent triangles, sides opposite to equal angles 55 z gﬁ

are corresponding sides and angles opposite to equal sides

are corresponding angles. A4ABC = APOR  [by SSS congruency]

4. RHS (Rightangle-Hypotenuse-Side) Congruency:

Conditions of Congruency Two right angled triangles are congruent to each other
if hypotenuse and one side of one triangle are equal to

There are 4 L:m]ditiuns Gfi.'ﬂ!‘lgl‘l.lﬂl‘l[:}" of two triangles. | hypotenuse and corresponding side of another triangle.
1. SAS (Side-Angle-Side) Congruency: If two sides and # 5

the included angle between these two sides of one triangle
is equal to corresponding two sides and included angle
between these two sides of another triangle. then the two
triangles are congruent.

A P
] : C iﬂ.__l l R
In AABC and APOR
LABC = [P‘QR 9{’-‘”
AL PR
BC = OR
i " . i ! . AABC = APOR  |by RHS congruency]
In AABC and APOR SIMILARITY OF TWO TRIANGLES
AB = PO, Twa. I.ndng}es are said to be similar, if their shapes are the same
BC = OR but their size m.:l}r or may not be equal.
and LABC = £LPOR : ‘When two triangles are similar, then
: . MBF- = APOR  [by SAS congruency| (1) all the corresponding angles are equal and
Here = is the sign of congruency. (11) all the corresponding sides are n the same ratio (or proportion )

2. ASA (Angle-Side-Angle) Congruency: If two angles

d incl b | los @ Note: In two similar triangles, sides opposite to equal angles are
and included side between these two angles of one trian- e Sl i R (R B R e

gie dre equal 1o u:rrt:apundn}g angies '*tjﬂ ‘“*Mﬁﬂ side tional to each other are called corresponding angles.
between these two angles of another triangle. then two D

triangles are congruent.
In AABC and APOR

LA =ZP

/B =20

AB PO B

AABQ = JAPOR [by ASA congruency]

A

C E I

If AABC and ADEF are similar, then

P

£ZA = 2D

LB = LE

ZC=LF

AB BC (CA

and = =
DE EF FD
AABC ~ ADEF, read as triangle ABC is similar to triangle DEF.,
" Here ~ 1s the sign of similarity.

3. SSS(Side-Side- SIdE] Cungruency [fthree sldﬂa ofone  Conditions of Similarity
tlmngie are equal to Lmnu-.pundmg three sides of another

tn;mg,lt, the two triangles are {,{}I'l;—:_.['llﬂl'lt

There are 4 conditions of similarity,
1. AAA (Angle-Angle-Angle) Similarity: Two triangles

are said to be similar, iftheir all corresponding angles are equal.
For example:
D
A
. A
Q " B C E
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A-322 Triangle and its Properties

In AABC and ADEF. if For example:

ZA =/D 2 D
ZB =/E

P =£F

Then AABC ~ ADEF  [By AAA Smmilarity]

Corollary AA (Angle-Angle) Similarity: If two angles of
one triangle are respectively equal to two angles of another C B F g
triangles, then two triangles are similar. In AdBC and ADEF 1if

ZB= ZE[=907]

D
AC AB
A DF DE
/\ Then AABC ~ ADEF  |By RHS similarity]
& & . . Note: In similar triangles,

Ratio of medians = Ratio of corrésponding heights

-

In AABC and ADEF, if = Ratio of Eircumtadii

LA=2D s = Ratio of mradit

JB= JE g Remember

then &?B ¢ "'"ﬂD E‘T [E?’ M S_imﬂaril}r] | % Iftwotriangles are similar, then ratio of areas of two similar
2. 35S (Side-Side-Side) Similarity: Two triangles are said triangle is equal to the ratio of square of corresponding sides.

to be simular, if sides of one triangle are proportional (or in =~ - " -

the same ratio of) to the sides of the other triangle: Bl 6 0 D and E are the points on the sides A8 and

For example: C.:gg[iﬁt_iyﬂy of a AABC and AD =8 em, DB = 12 cm,
AE =6 cmand EC =9 cm, then BC is equal to

D z -
Solution :
3 As in AADE and AABC
/\ AD 8 2 AE 6 2
B C b NE AB 20 5 AC 15

In AABC and ADEF. if So AD _ AE
AB BC CA B A
DE EF FD
Then AABC ~ ADEF  [By SSS Similarity] T E

3. SAS (Side-Angle-Side) Similarity: Two triangles are said
to be similar 1f two sides of a triangle are proportional to
the two sides of the other triangle and the angles included
between these sides of two triangles are equal. B 2
For example: and ZA4=.4 (common)
AADE ~ AABC

D
DE AD DE 2
A = - =—
BC AB BC 5
5
/\ — RBC=—DE
B 1 C B A F 2

In AABC and ADEF. if

I REILEY) 7 - In a right angled AABC in which 24 =90°. If

AB _ BC AD | BC, show that AB>=BC x BD
DE EF A
and B =K

Then, AABC ~ ADEF  [By SAS Similarity]
4. RHS (Rightangle-Hypotenuse-Side) Similarity: Two

triangles are said to be similar if one angle of both triangle 1s

right angle and hypotenuse of both tnangles are proportional o D <
to any one other side of both triangles respectively. (a) ABY=BD x DC (b) AB?=BD x AD
(¢) AB*=BC x DC (d) AB?=BC x BD
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Triangle and its Properties

Solution : Clearly, AABD ~ ACBA

AB CB
BD BA
= AB*=BC x BD
Sl 8 : From the adjoining diagram, calculate
A

10 em

Solution: In AAPC and AABC.
LACP = ZARC

Lk
AP _PC _AC
= AACP~AABC = =—=
AC BC AB
AP 8 6
6 10 AB

8 510
- AP=6x— =48 and AB=—=17.5
10 8

= AP=48cm and AB=7.5¢cm
RAETL LIy 9 : In the adjoining figure, DE || BC and
AD:DB=4:3

DE

Find — and then.——

AB BC

Solution :
Since the sides of similar triangles are proportional. we have

AD DE
AB  BC
AD 4 AD 4 AD 4
ut — = = —
DB 3 AD+DB 4+3 AB 17
DE 4D 4
BC AB 7

IESZZTI) 70 : In the given figure, DE parallel to BC. If AD

=2em, DE=3 cmand AC =6 cm, then AE is
A

Scm
B C

Solution :
The triangles ADE and A BC are similar.

AD AE

AB  AC

2 AE

5 f

AF = % =2.4cm

ar

BRIy [/ : The perimeters of two similar triangles ABC
and POR are 36 cm, and 24 cm, respectively. If PQ =10 cm,
then the length of AB is :

Solution :
A

10 em /

B 'C Q
A ABC and APOR are similar.
AB. Perimeter of AABC | AB _ 36
PQ Perimeter of APOR ~ PQ 24
B R, 10-15
24

SINE AND COSINE RULE

[fina A ABC; a, b and ¢ are the length of the sides opposite to
vertices A4, B and C respectively, then
a b ¢

(1) =

sind smmB  smC

(sine rule)

2he cos A

a s 4 4 4

(11) a==b"+¢-—
“ “ |

c=p~+ag-—2eacos B —

=g+ b -2abcosC _

(Cosine rule)

1 |
Note thatsin0°=0,sm30°= — _sin 45°= —,
R
sin 60 = ? L sm 907 = |

J3

|
cos0°=1.¢cos530°= — _co545° = —=,
2 J2

]
cos 60 = E .cos 90" =10
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In triangle ABC, angle B is a right angle. If(AC)1s 6 cm, and
Dis the mid-pomnt of side AC. The length of BD 1s
A

C
(a) 4cm (b) \Ecm
(¢) 3cm (d}) 3.5cm
In atriangle ABC, points P, Q and R are the mid-points of
the sides AB. BC and CA respectively. I[f the area of the
triangle ABC 1s 20 sq. units, find the area of the trian gle
PQR
(a) 10 sq. units (b) 5.3 sq. units
(¢} 5 sq. units (d) None of these
In the adjoiming the figure, points A. B, Cand D lie on the
circle. AD =24 and BC =12, What s the ratioof the area of
the triangle CBE to that of the triangle ADE

[D
B
C A
(a) 1:4 (b)y 1:2.
(¢) 1:3 (d) “Insufficient data
. » AD 3 ’
In AABC,DE||BCand —=—.IfAC=5.6 cm, find AE.
DIES 5
A
B 4
B C
(a) 2.1cm (b} 3.1cm
(¢) LZcm (d} 23can
Inthe given fig. AB || QR, find the length of PB.
P
5
A

5
— e e=—\B \ =

r g
Q——— 9o =——R

(b) 2cm
(d} 6om

(a) 3cm
(¢) 4em

EXERCISE

6.

10.

11.

In AABC, ADisthe bisectorof ~A ifAC=42cm.,. DC=6
cm., BC = 10 ¢m., find AB.

(a) 2.8cm (b} 2.7cm

(¢} 34dcem (d) 2.6cm

In atriangle ABC, the internal bisector of the angle A meets

BCatD. IfAB=4, AC=3and ZA = 60° . then the length

of AD is
1243
(@) 243 () —

3 3
() fﬂ\g (d) f’\E

The centroid of a triangle, whese vertices are (2, 1), (5, 2)
and (3. 4)1s

i (10 7
@ \33 5 \3°3
PN 10 7
{ O A
Given the adjoining figure. Finda, b, ¢
C

AZ36° 0 \p
(a) 74°106°240°  (b) 90° 20° 24°
() 60°, 30°, 24° (d) 106°,24°, 74

In the figure AG=9,AB=12,AH=6, Find HC.

T 2
C
(a) 1% by 12
(c) 16 d) 6
In the figur 'i‘E—Ef difMB = 10. find MN
11 the IgLIIE?I F’LB —! 5 Al 1 = . 11 X

(a) 35
(¢} 28

FREE STUDY MATERIALS DOWNLOAD &%+ & feiq gurdt dagmge VISIT @2 : WWW.SARKARIPOST.IN




Triangle and its properties

12

it

13.

14,

15,

16.

In the figure, AB=8, BC=Tm. #ABC = 120" Find AC.

A
8
120" ,

M B [.-
(a) 11 (b)) 12
(c) 13 (d) 14
Ina A ABC. AC = DC Z B=70°and ~C=>50°%, then
£ BAD="?
(a) O0° (b) 20°
(c) 30° (d)y 50°

If ABCD 1s a square and BCE 1s an equilateral triangle,
what 18 the measure of the angle DE (™
A B

E

/c
(a) 15° (b) 30°
(c) 20° (d) 45°

Based on the figure below, what 1s the value of x. if y= 10

x+:4

(a) 10 (b) " 11

(c) 12 (d) None of these
Inthetriangle ABC, MN 18 parallel to AB. Areaof trapezium
ABNM is twice the area of triangle CMN. What is ratio of
CM : AM?!

C
M N
A B
1 sk ]
(a) e (b) S
I
(c) \E; (d) None of these

17.

18.

19.

Ina A4ABC, angle Cis 687, the perpendicular bisector of AB
at R meets BC at P. 1f ZPAC=42° then £LABC 1s equal to

5 (b) 47

(c) 35° (d) 34°

Ifina AABC, £ B =120°, then which of the following is
l

true? [cos 120° = _Ej

[E-'l} {]"E-+-.[‘2=bl+gc [b} a2+£.;=;}3_af

) a’+c*=h+2ac (d) a+c=bh-2ac
In the diagram ZABD = ZCDB
= ZPOD =90 If AB:CD=3:1, theratioof CD: PQ1is
A

given below,

(a) 1:0.69 (b) 1:0.75
(¢) 1:072 (d) None of these

20. In the given triangle A BC, the length of sides AB and AC1s

23,

same (1.¢. b= c) and 60° < 4 < 90°, then the possible length
of BCis
4

h

B i C

(a) b<a<2bh (b) %{J{SJ
) h<a<by’ (d) f“:ﬂ{ﬂﬁ
a, band c are sides of a triangle . Ifa” + b* +c> =ab + be +
ac then the triangle will be
(a) equilateral (b) 1sosceles
(¢} right angled (d) obtuse angle
In an 1sosceles right angled tnangle ABC, B 1sright angle.
Angle bisector of ZBAC 15 AN cut at M to the median BO.
Point *O" lies on the hypotenuse, OM 1s 20 cm, then the
value of AB 1s:
(a) 3896cm (b) 24.18cm
(c) 34.134cm (d) None of these

In the figure, AB=8,BC=7.m £LABC=120°. Find AC.

{0
— 120 o
(a) 1l (b) 12
(c) 13 (d) 14
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24, Anequilateral triangle BPC1s drawn mside a square ABCD. 2.

What is the value of the angle APD in degrees?
(a) 75 (b) 90
(¢} 120 (d)y 150

25, Let Sbean arbitrary point on the side PO of an a cute angle
APOR. Let T be the point of intersection of OR extended
with the straight line PT drawn parallel to SR through P, Let
U/ be the point of intersection of PR extended with the
straight line O U'drawn parallel to SR through Q. If PT=a

and QU = b, then the length of SR is 30.
a+b a—>b
: b
(a) = (b) =
‘ ab 4 ab
©) a+b (@) a—b A,

26. In the adjoining figure, ABCD is a trapezium in which
AB|| DC and AB =3 DC. Determine the ratio ofthe areas of
(AAOBand ACOD).

D C

0

(@) 9:1 (by 1:9
(£} 3l (@) 1:3

27.  Inthe given figrue, AD 1s the bisector of £BAC, AB =6.¢m,
AC=5cm and BD =3 cm. Find DC.

(a) 11.3¢m (b) " 2.5cm
(¢) 3.5cm (d) 4em

28.  Inthe figure (not drawn to scale) given below, P1sa point
on AB such that AP: PE=4:3. PQ1s parallel to AC and

OD 1s parallel toCP. In A ARC, £ZARC=90°, and 1n
A PQS, ~ PSQ=90° The length of 05 1s 6 cms. What 1s

ratio AP : PD? 4.

5
(a) 10:3 (b) 2:1
(e} 713 (dy &8:3

3

33.

The medians of AdBC intersect at G. Which one of the

following is correct?

(a) Fivetimes the area of AAG B 1s equal to four times the
arcaof AABC

(b) Four times the area of A4AGB 15 equal to three times
the area of AABC

(¢) Three times the area of A4AGH 1s equal to the area of
AABC

(d) None of the above

ABC1saright angled triangle such thatAB=a—bh.BC=a

and CA=a+ b.Disapointon BCsuch that BD= 4B. The

ratio of BD : DC for any value of a and b 1s given by

(a) 3:2 (b) 4:3
(¢} 5:4 (d) 3:1
In aright angled AABC, 2C= 90" and CD1s perpendicular
| I
to AB. IfAB x CD= C4» CB, then =~ 5 isequal to
} | I b I I
(a B =
AB* _CA® ® g o
I 1 | I
(c) + (d) 5 1ifCA=CB

Be" g8 BC? A’
Let ABChe a triangle with AB=3 emand AC=5 cm.IfAD
is 4 median drawn from the vertex A4 to the side BC, then

‘which one of the following is correct?
a) ADisalways greater than 4 ¢m but less than 5 em

(b) AD s always greater than 5 em
(¢} AD1s always lessthan 4 cm
(d) None of the above
In the figure given below, YZ 1s parallel to MN, XY 1sparallel
to LM and XZ is parallel to LN, Then MYis
L

M ~ N

(a) Themedian of ALMN
(b) the angular bisector of £LMN
(¢} perpendicularto LN
(d) perpendicular bisector of LN
A ADEF 1s formed by joining the mid-points of the sides of
AABC. Similarly, a APOR 1s formed by joining the mid-points
of the sides of the ADEF. If the sides of the APOR are of
lengths 1. 2 and 3 units, what is the perimeter of the A4BC?
(a) 18 units (b) 24 units
(c) 48 units (d) Cannot be determined
Consider the following statements
. If the diagonals of a parallelogram ABCD are
perpendicular, then A BCD may be arhombus.
II. If the diagonals of a quadrilateral ABCD are equal and
perpendicular, then ABCD is a square.
Which of the statements given above 1s/are correct?
(a) Onlyl (b) Onlyll
(¢) BothlandlIl (d) Neither I norll
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36.

37.

38.

39,

41.

42,

43

ABC and XYZ are two similar triangles with £2C = 27, whose
areas are respectively 32 em” and 60.5 am”. If XY = 7.7 em,
then what 1s 4B equal to?

(a) 5.6cm (b) 5.8cm

(c) 6.0cm (d) 6.2cm

The three sides of a triangle are 15, 25, x units.

Which one of the following is correct?

(a) 10<x<40 (b) 10<x<40

(c) 10<x<40 (d) 10<x<40

Which one of the following 1s a Pythagorean triple in which
one side differs from the hypotenuse by two units?

(@) (2n+1,4n,20°+2n) (b) @nm4n,n"+1)

(¢) (2n,2n,2n+1) (d) Cu,m—1,n+1)
Where, n 1s a positive real number.

The sides of a triangle are in geometric progression with
common ratior < 1. [fthe triangle 15 a right angled triangle,
the square of common ratio is given by

J5+1 454

(a) 3 (b) 5
3+l 3
(c) 3 (d) S

InaAABC, ADisthemedian through A and £ 1s the mid-
point of AD and BE produced meets AC at F. Then, AF 18

equal to
(a) AC/S5 (b)y AC/4
(¢} AC/3 (dy AC/2

B g
D C

Three straight lines arerdrawn through the three vertices

ofa AABC. the hinethrough each vertex being parallel to

the opposite side. The ADEF 1s bounded by these parallel

lines.

Consider the following statements in respect of theADEF.

. Each side of ADEF 1s double the side of A4BC to
which 1t 1s parallel.

2. Areaof ADEF is four times the area of AABC.

Which of the above statements 1s/are correct?

(a) Onlyl (b) Only2

(c}) Both land 2 (d) Neither 1 nor 2

InaAABC if 7B =2-C=2/A. Then, what 1s theratioof

ACtoAB?
(b)) 31

@) f2:1
I:»..E

© 1:1 (d)
Consider the following :

ABC and DEF are triangles 1n a plane such that AB 1s parallel
to DE, BC 1s parallel to EF and CA 1s parallel to FD.
Statement I [f £ ABC 1s aright angle, then £ DEF1s also a
right angle.

45,

Statement I Triangles of the type ABC and DEF arealways

congruent.

Which one of the following is correct n respect of the

above statements ?

(a) Statements I and Il are correct and Statement 11 1s the
correct explanation of Statement |

(b) Statements |l and Il are correct and Statement 11 1s not
the correct explanation of Statement [

(c) Statement l1s correct and Statement 11 18 incorrect

(d)y Statement l1s incorrect and Statement 11 15 correct

Consider the following statements in respect of an

equilateral triangle :

. The altitudes are congruent.

2 The three medians are congruent.

3. The centroid bisects the altitude.

Which of the above statements are correct ?

(a) 1and 2 (b) 2 and 3

(c) land3 (dp,. 1,2and3

If every side of an equilateral triangle is doubled. then the

arca of new triangle beécomes L times the area of the old

one. What 18 & equal to?

(@) _.f3

(c) 49

(b) 2
(d) 8

DIRECTIONS: For the next three (3) items that follow.
Consider the triangle ABC with vertices 4 (-2, 3), B(2, )and C

1,2)
46. What 1s the circumcentre of the triangle ABC ?
(a) (—2.—2) (b) (2.2)
[E] (—2-.2] [d] [21-_2]

47,

49,

What 1s the centroid of the tirnalge ABC 7

| 1

=5 | =D

(a) (3 J (b) [3 J
2 1

(¢) (Lﬂ (d) [E,BJ

What 1s the foot of the altitude from the vertex 4 of the

triangle ABC?
(a) (1.4) (b) (-1.3)
€} (2.4) (d) (-1,4)

The angles of a triangle are in theratio4 : 1 : 1. Then the
ratio of the largest side to the perimeter 1s

2 |
(a) 3 (b) 2+3
b , 2
(c) N (d) 143

Let a, b, ¢ be the sides of a right triangle. where c is the
hypotenuse. The radius of the circle which touches the

sides of the triangle 1s (CDS)
(a) (a+b-)2 (b) (a+b+c)2

(¢} (a+2b+2c)2 (d) (2a+2b-c)/2

Consider the following statements : (CDS)

Let D be a point on the side BC of a triangle ABC. Ifarea of
triangle ABD = area of triangle ACD, then for all points O
on’ AD, area oftriangle ABO =area oftriangle 4CO.
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If G 1s the point of concurrence of the medians of a triangle
ABC, then area oftriangle ABG = area of triangle BCG =
arca of triangle ACG.

Which of the above statements 1s /are correct?

(a) 1only (b) Z2only

(c) Bothland2 (d) Neither 1 nor 2

Suppose ABC1s a triangle with A8 ofunit length D and £
are the points lying on 48 and AC respectively such that
BC and DE are parallel. Ifthe area of triangle ABC is twice

the area of triangle ADE, then the length of AD 15 (CDS)
;
(a) E it (b) —unit
| l

(c) (d)

—E unit :E unit

Let the triangles ABC and DEF be such that £ ABC

=/ DEF, ZACB= /Z DFEand ZBAC= ZEDF. Let L
be the midpoint of BC and M be the midpoint of EF.
Consider the following statements:
Statement L Triangles 4 BL and DEM are similar.,
Statement [I. Triangle ALC 1s congruent to triangle DMF
evenin AC = DF
Which one of the following 1s correct in respect of the
above statements? (CDS)
(a) Both Statement I and Statement 1l are true and
Statement 11 1s the correct explanation of Statement L
(b) Both Statement I and Statement Il are true but

Statement 11 15 not the correct explanation of

Statement |

(c) Statement I is true but Statement 11 1s false

(d) Statement 11s false but Statement L 18 true

Let ABC be atrniangle in which AB=4dC, Let L be the locus

of points X mside or on the triangle such that 8X = CX.

Which of the following statements are correct?  (CDS)

I, Lisastraight line passing through 4 and in-centre of
triangle ABC 1500 L.

2 Lisastraight line passing through 4 and orthocentre
of triangle ABCisa pointon L.

3. Lisastraight line passing through 4 and centroid of
triangle A BC1s a point on L.

Select the correct answer using the code given below:

(a) 1and2only (b) 2and3 only

(¢} 1and3 only (dy 1,2and3

In a triangle POR, point X 1s on PO and point Yis on PR

such that XP=1 5 units. X0 = 6 units, PY=2 unitsand ¥

R = & units. Which of the following are correct? (CDS)

. OR=5XY

2 ORis parallel to XV,

3. Triangle PYX 1s similar totriangle PRO.

39.

Select the correct answer using the code given below.
(a) 1and2only (b) 2and3 only
(¢) 1and3only (d) 1.2and3

A person travels 7 km eastwards and then turns right and
travels 3 km and further turns right and travels 13 km. What

is the shortest distance of the present position of the person

from his starting point? (CDS)
(a) 6Gkm b)  3+/5 km
(¢} 7km (d) 445 km
A
P
B 5 =g

ABC is a triangle right angled at C as shown in the figure
above; "l.i'_;:"li'igzh @ﬁe of the following is correct?

(@) AQ++ AB*=BP’ + PO’

(b) AQ? + PO* = AB® + BP*

(c) AQ*+ BP?=AB*+ PQ?

(d) AQ*+AP?=BK>+ KQ?

ABC 1s an equilateral triangle and X, Y and Z are the points
on BC, CA and 4B respectively such that BX= CY=AZ.
Which of the following is/are correct? (CDS)
. XYZisan equilateral triangle.

2 Trnangle XYZ 1s similar to triangle ABC.

Select the correct answer using the code given below.

(a) 1only (b) 2only

(c) Bothland?2 (dy Netther 1 nor2

An equilateral triangle BOC 1s drawn inside a square ABCD.
[fangle AOD= 20, what is tanf equal to ? (CDS)

@ 2-.3 (b) 1442
(© 4-43 (d) 2443

A square 1s mscribed n a right triangle with legs x and y
and has common right angle with the triangle. The perimeter

ofthe square 1s given by (CDS)
2xy 4xy
@) X+y (b) X+y
2xy dxy
© [2. /2 (d) [ 2 ey
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[~

HINTS & SOLUTIONS

(¢) Inanghtangled A, the length ofthe median is i— the

e

length of the hypotenuse . Hence BD = }EPL{T = Jem.

(¢c) Consider for an equilateral triangle. Hence AABC
consists of 4 such triangles with end points on mid
points AB, BC and CA

A
B Q C

1
= PR (AABC)=ar (APQR)

=5 ar (APQR) = 5 sq. units
(a) AD=24 BC=12
In ABCE & AADE
since ~CBA = ZCDA (Angles by same arc)
Z/BCE = ZDAE (Angles by same arc)
ZBEC = ZDEA (Opp. anglesy
- ZBCE & ZDAE are similar As
with sides in the ratio 1 : 2
Ratio of area = 14 ( 1.€ square of sides)
(a) InAABC,DE||BC
By applying basie Proportionality theorem,
AD AE
DB EC

T
)
R

or —="= BAE=3%56= AE=3x5.6/8
56 8

SAE=2.1cem.
(by APAB~APQR
PB PR PB
= —
AB QR 3 9

S PB=2¢m

(a)

B 4¢m D 6em C

using angle bisector theorem

(b)

AC - D - 4.2-_AH
AB  BD 6 4
5 AB=28 cm
Height of wall=12+3=15m

A

4/30[30\ 5

B C

D
€ > X €«

Using the theorem of angle of bisector,

2 = AR :i = BD:i:{ & DC =1:-L

DC AC 3 7 7

In AABD, by sine rule, smoY o 8 (1)
4/ 7x y

In AABC, by sine rule; 22 60 smB

X 3
¥ amdby .. iy . .

or i = 4;?'}”{'3 [putting the value of sin B from (1)]

V3 4 2 1243
::-“}" =F}_H?:{K3HT=T

2x
x_2+5+3_1[} and _ 244 7

3 3 and ¥ 3 3

a+36°+ 70" = 180°(sum of angles of triangle)
—a=180°-36°-T70°=T74

b=36"+ 70%Ext, angle of triangle )= 106"
¢=a—50°(Ext. angle of triangle )=74"— 50" = 24",
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10.

11.

13.

14.

Triangle and its properties

(by ZAHG=180—108=72"

(d)

(c)

()

s ZAHG = ZABC =720 (<BAC= ZGAH)
S AAHG-AABC ... ( AA test for stmilarity)

AH AG 6 9

AB AC”° 12 L.

12x9

Fel= E = 18

LHC=AC-AH=18-6=12

Z MBA = 180°- 95" =§5°

Z AMB= ZTMN ...(Same angles with diflerent names)
S AMBA ~ AMNT ... .(AA test for similarity)

MB AB ; :
MN -~ NT cowee.(proOportional sides)
10 B 5 _ B 90 B
m—a ..MH—?—IS.

m ~ ABM = 180° —120° = 60°
s AAMB 1sa 30°— 60°— 90° trangle,

B,

S AM=— AB= * 8=4
2 2 V3

1 1
M= — AB= =
2 3™

(ACY =(AM)? + (MC)P>=(4 V3 )2 +(4+7)]

=48+ 121=169 ; AC= /169 =13
A

"AC DC
According to angle bisector theorem which states that
the angle bisector, like segment AO, divides the sides

of the triangle proportionally. Therefore, 2 A being
the bisector of triangle.
In AABC,

ZA+ LB+ ZC=180°
ZA=180°P-T70°=60°

6"
ZBAD= T = 3(F
A T B
1
—— —— E
6()°
L [
1 C

15.

16.

15

(b)

(c)

(b)

In ADEC, ZDCE = 90+ 60 = 150°

180150
ZCDE= ADEC = — 5 =157

AB= (x+4) +(x— 372’ + 25+ 2x

Since solving this equation 1s very difficult. So, itis a
better approach (Time saving) to put the values given
in the option$ and try te find out a solution.

Hence, tryang out we get 11 as the value of x .

ar(ACMN) T
ar(ABNM) 2

ar(ACMN) 1

ar(ACAB) 3

MN CM 1
:":: = = -_—

AB €A 3

cM 1 BB+l
=~ MA 3.1 2
MA=(CA— CM)

ZAPB=42°+68"=110°
(Exterior angle of a triangle 1s equal
to sum of opposite interior £s).

AAPR = ABPR [SAS condition |
110°

SRR = A KA = =55

- InABRP, Z4BC=90° —55°=35°.

cos B=(a* + 2 — b)) 2ac

1
ZB=120" and cos 120° = g

=

2
1 = +e2 —b?

2 2ac
—s _ge=g*> +e2—h?
2 3 3
—a tec-=h—ac
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19,

20).

22,

23.

(b) Using the Properties of similar triangles.

CP CD |
PB 4B 3’
CD BC 4
In ABPQ and BCD, —= —=—=1:0.75
PO BP 3

(dy At Z4=60° BC=h=c
and at £A4=90°, Bﬂ*:ﬁb:@c

L 0P <A<IP, BC=c<a<eN2

(a) a” +b*+c’=ab+be+ac
Put a = h= c =k we get 3k* = 3k%, which satisfies the
above equation. Thus the tnangle 1s equilateral.

(d) Let AB=PBC=a

then 4¢ = \Eﬂ'

2
. A0=0C=po=Y24_ a
2 2
A
0
M
B N c

Now, by angle bisector theorem

AHBUBMHJE

A0 MO~ MO
MO=20cm
BM = 202 ‘e

BO =20+20:2 = 2:}(1 +Ji)cm

a AB

Now, since B0 = =
V22

. AB=+2(B0O)=1.414[20(1+1.414)|
=682679=68.27 cm
(c) mZABM=180°

. AAMBisa30°-60°

u3 "rxs 4.3

AM —AB—

—120° =60°
—9(F tnangle.

1 r
MB=— AB=— x8=4
2 2

(ACY? = (AMY + (MCY= (4 3 )2 + (4+7)?
=48+ 121 =169; AC= /169 =13.

5. (o)

2. (d D

A4 B
ZPBA= ZABC— ZPBC =9%0"—60°=3("
Further in A 4RP

PBE=AF=a = iBFA='MP
Further 2(ZBPA)+ ZPBA=1R0°

= 2/BPA =180°=30°= 150°
— /BPA=175°=«BAP

Simnilarly

/PAD =90° — /PAB = 90°— 75° = 15°

Againinright angled A APE,
LEPA =90° — ZPAE =90°-15°=75°
Similarly we can calculate that ~ppE = 75°
s LZDPA =75+ 75°=150°
APQU ~ PSR

PH SR

~ PO OU
APQT ~ SOR

(1)

_. S0 _SR
PQ PT )

b
U
From (1) and(2)
s SYR=F U=80 = PT 9
L =I5 % =, > = —= —
& QU=35¢ e

Now use componendo and equation (1) to obtain

ah

SR =

a+b
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Triangle and its properties

26. (a) ADOC and AAOB are similar (by AAA property)

arAAOB  (4B) 9

arADOC ~ (pc)? 1

Soarea of A0B : Area of DOC=(3:1)2 =9:1

27.  (b) Inthe given figure. A4 BD1s similar to AACD
They 4B _AC 6 5 ——
1CTH BD DC = E—DC = = Lo cm
2R. (¢} Fromfigure

A # D B
Given that,
PQ||AC,
L’Q AP 4
QB PB 3
Agam, OD|| CP,
- PD -:TQ 2
"BD OB 3
PD 4 PD_ 4
As E—i - — —" = —
DB 3 DB+PD 3+4 PBE T
.
= PD=—PB
2
AP AP 7 4P 4
= _‘_H_:J—?—;{-—:? 3

29.  (c) Suppose AABCisan equilateral triangle.
A median dividesian equilateral triangle into the three
equal area of triangles.

[ ) =arBGC = ar AAGC

AAGB=ar

]
coar AAGB= —AABC.

3
30. (d) InA4BC
Using Pyth agoras theorem

(a+h] =(a—b) ‘i

Ef—{a—hHD‘E—— h-—F;E

— a -+ b +2ab=a"+b*—2ab+a’

—  dagh=a = 4b=a

. BD a-b 4b-b 3b 3
% Bk b b
A () A

2

InAABC

CD_LAB

and AB x CD=CA x CB (i)
In AABC

AB =CA’+CR’

cp? =2 XE0 e

S e
ch™ RBC™ €A

32 (¢) According to theorem:— the sum of any two sides of a

triangle is greater than twice the median drawn to the
third side.

A

5¢cm
3 em

B D
(AB+AC)Y=2A4D
(3+5)>24D
AD<=4
Thus, AD 1s always less than 4 cm.

Given that, YZ|| MNand XZ || LN
. XNYZ 1sa parallelogram.
= ZX=¥YN A1)
Also ZX || YN and XY || ZL
Hence, XYLZ 15 a parallelogram.
: XZ=LY (1)
N{m From Eqgs. (1) and (11),
t IN=LY
So, MY 1s amedian of ALMN.
M. (b) Perimeterof APOR=1+2+3 =6units

33. {(a)

A

B F C
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Now, in ADEF,
DO | PQ
DF 2 FE
So, 2P0 =FE
Similarly, DF =2 PRand DE=20R

perimeter of ADEF = 2 x 6= 12 units
Similarly, perimeter of AABC= 2 = Perimeter of ADEF
=2x12
= 24 units
35.  (c) Statement-1
If the diagonal of a parallelogram ABCD are
perpendicular then ABCD may Rectangle or Rhombus,
So 1t 15 true,
Statement-11
If the diagonal of quadrilateral A BCD are equal and
perpendicular then it 1s square,
So 1t 1s also true.
We know that when two triangles are similar then ratio
oftheir areas 15 equal to square of corresponding sides.

A X
E/\E Y/\z

arcaof AABC  AB® 32 AR’

—- = -
60.5 (71.7)

6. (a)

areaof AXYZ  yy?2

%592
JARILD i =i A
60.5
. AB=4/31.36 = 5.6cm
A
37, (a)
15 X
1 25 ¢
AB=15
BC=25

AC=x. then

We know that the sum of two sides of a triangle 1s
always greater than third side.

— AB+BC=>x

= 153+257>x = 40 = x sandd)
Also, the differences of two sides 1s always less than
third side.

BC-AB < AC

25-15<x

10<x . (11)
Fromeq. (1) and (11)

10<x<40

38.

39.

41.

(d) According to Pythagorean triplet.
The sum of square of base and perpendicular equal to
square of hypotenuse.
By hit and trial method:—
2n)+ e = 1) =+ 1)
dn”+nt+ 1 =20 =n" 4207+
2 =020+ ]

LHS=RHS
(b) The sides of a triangle in geometric progression are a,
ar, ar”
Triangle i1s right angled. Therefore, we use Pythagoras
theorem.
(a)'+ (ary = (@)’
-E.I'z T HEJ"E =£ 4:.-21'4
1+ =rorr—r—1=0

L2l i,hz—au—i}
%5

2o
2
A1+.5
'l':
2
—1—4/5 —— ;
r# EJ_ (Because Radius is not negative)

B

So, common ratio =

(¢) InAABC, wedrawaline /| BFwhich mtarsect ACat G.
In AADG and AAEF:
given that £4 is the mid point of AD and DL || EF,
So, concept of similar triangle.
F 15 also nud point of AG.
AF=FG (1)
AADG and AAEF are similar,
Again
AFBC and ADCL
BF || DG
oiven that.401s median sothad CD the rmd pomt of BC.
(; will be The mid point of CF
CG=GF (1)
From equations (1) and (1), we get
AF=FG=CG
Fromfioure, AC=AF + FG + CG

(1)

= A+ A A+ 345
1
— . ¥ 3 AC

On drawing the three straight lines through the three
vertices of A4 BC, we get the following figure.

Here, AB|DF, BC | DE and AC || EF.

Clearly, A, B and C are the mid—points of DE, EF and
DF respectively,

1
By mid—point theorem, BC= 5 DEorDE=2B8C

Similarly, DF=2A48 and EF =2 AC. Hence, Statement
I 18 correct.
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I~

b 4 4=

e

2B

Triangle and its properties

F
D C

]
Also., area of AABC = 1 area ofADEF or area of A

DEF = 4 area of AABC. Hence. Statement 2 1s also
coreect.

We know that, sum of angles of a triangle = 1 80°
LA+ LB+ 2C=180°

LA+2LA+ LA=18P

4-°4=180"
1 80"
ZA4= =45"
4

=090° and ZC=45" Givan that 2/.C=2/4= /8]

AABC 1s aright angled triangle.
LB=90P, AC=45"and £4=45

A
90°
M &
i C
Pythagoras theorem,
AB* + BC* =AC?
—  AB* +AB*=AC* (2 4B8=BC)
= 24B* = AC*
ACT 2
RPTEE
AC 2
— —
AB 1
s AC:AB= 7 -]
(c) InAABCand ADEF,

AB||DE. BC|| EF and CA || FD
If £ ABC s right angle, then £ DEF1salso aright angle.

A

B D C
Both triangles are similar but not congruent.
Statement [ is correct and Statement 1 1s correct and

Statement Il 1s incorrect.

44,

45.

46.

(a) The altitude and medians of an equilateral triangle are

(c)

(a)

congruent but centroid divide the altitude in
2: 1. So. Statements 1 and 2 are correct.
Let the sides ofan old triangle be a. then area of an old

V3 5

equilateral trangle, 4,,; = TH_
Again, let the sides ofa new triangle be 2a, then are of

anew equilateral triangle,

V3 V3

2 2
(2a) 2 a

“THEW 4
According to question, A, = K4,y

V5 B

. Xdg® =kx—g*
4 4
k=4
A circumeentre 18 a pomt at which perpendicular
bisectors meet each other.
Here *E’ lq;_r_esents"{:ir;:ynmmtre

v 59

@D 33y (LD
33

- {EH 1+2]_{3 3]
Mid-point of BC = 5 2 JTl3 5

—1

Slope of BC= 75 =-1

Slopeof DE =1

g

2y—3=2x-3
X=y A1)
—2+1

Now, mid-point of AC = {

TIECCUE . N
L T

Slope of EF =3

, — . S
Now. equation of EF 1s [}f _E] = 3{;{ 3} -}

2y—5=6x+3 . A11)
From equations (1) and (1),

x=—2and y=-2

Hence, circumecentre of AABC 15 (x, y) =(-2.-2
Option (a) 1s correct.
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47. (b) Centroid ofthe triangle

- a b ¢
X{+X3+X3 ¥y +yr+¥y3 ] sin120° sin30° sin30°
2 3 " 3 _ |
b sin30° ¢ sm30°

a sinl20° =y a sinl20°

a |

a+h+c 1+E+£

a

!

B C(1.2) i s1n 30 A sin 30

(2, 1} sin120°  smn120°
(X,¥,) (X3Y3)
_ 1
24241 34142 |, o 12 172
c T T V32 32
Option (b) is correct. | NS
3~ BN, S
48. (d) SlopeofBC=7T—7 =-I lF==4 =0 =
ISRt NERNE
A .
(2.9 50, (a)
(Z;1) [ ] |
B D C(d.2)
(X.¥)
C— r————— h ————p A
Slopeof AD=1 » h o
Now, equation of BC.is
c=b—=r+g-—r
y—2=-l{x-1) c=aqg+h-2r
y—2=—x+1 - !
y byl () 2r=at+b—c
. B . h—
and equation of ' AD 1s e B d
(y—3)=1(x+2) 5
:{_},_4_5:[} (1) 5l. (¢} EI.'EII'E[LI'IEL!III'I .
From equations (i) and (ii), ADdivides AABC in  equal area of two parts. Then
=_landy=4 O 1s point on anywhere on AD
Foot of altitude from the vertex A of the triangle ABC A
is(—1,4)
Option (d) 1s correct.
49,  (¢)
B D e
Soarea of triangle
AABO = AAOC,
o So statement 1 18 true.
By Sine rule Statement 2
i & . % (3 15 the point of concurrence of the medians

sind snB snC
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Triangle and its properties

then P D
F E
E M F
B 5 C Here ABC and DEF be two triangles such that
area of A ABG = area of A BCG =Area of AACG Af*—f:‘-j't =D, /B=2E and ZC=/F
Both are true. (Given)
52. (c) WehaveDE || BC (Given) Also ZL= ZM= 90~
So ZADE= /B and ZAED= ~C = SALB=AALC=/DME=/DMF=45°
(corresponding angles) (.M and L are mid points of EF and BC respectively)
A = AABC -~ ADEF by AAA similarity
Also AABC = ADEF b}r.ﬁAAA Similarity
In AABL and ADEM

ZALB= /DME=90°

2 & and /B=£B(Given)
= AABL ~ ADEM by AA similarity criterion.
. Statement 1 1s true.
AALC and ADMF
= C Given AC #DF

- S e K But ZAl C= ~ZDMF = 9(°
Therefore AABC ~ AADE by AA similarity criterion. and /C = /F (Given)

Also given area of AABC = 2area of AADE  ...(1) —»  AALC -~ ADMF by AA similarity.
We know that the ratio of the areas of two simalar JCAL = /FDM

triangles 1s equal to the square of the ratio of their
corresponding sides.

= AALC = ADMF by AAA similarity.
Statement I 15 true.

ar [AEE ) ABY But II is not the correct explanation of Statement-1
ar (ADE) : (E {11 - these are different triangles.
M. (d) Locus of the pont X is L.

From (1) we get
ar( ABC) 2 A
ar(ADE) | A1)
Therefore from (2) and (3)

[ AB T 2

AD) 1
AB 2
AD 1 Here L s line segment AD.
| Now, AAXB=AAXC (By SSS)

— ——=+/2unit (--AB =1 unit) .. ZBAX=/CAX (Corr. Angles)

AD = AX and hence AD 1s the bisector

| . of ZBAC.
e E o Hence incentre of the AABC Lies on
A AD1i.e., L (statement | correct)
5. &) ; Since AB =AC and AD is the bisector of AABC
BD AB
= = 1= BD =DC
DC AC
Now AXBD = AXCD
(By SSS)
. o ZXDB=XDU =90

B I 2

Hence AD 1s the perpendicular bisector of BC.
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Triangle and its properties

L
L

(d)

56, (b)

Therefore. orthocentre of the AABC hieson AD 1.e. L.
(Statement 2 15 correct)
Since D 1s the mid-point of BC, therefore AD 1s the
mediam.
Hence centroid of the AABC hiesons AD 1.e.. L.
(Statement 3 1s correct)
In APY Xand APRQ
P

Now corresponding ratios of two triangles are equal.
Also ZP= AP (Common)
= APXY ~ APQR by SAS similarity

PX PY XY
PQ PR QR

—

1_1_XY
~ 5 5 OR

= QR=5XY

AlsoQR || XY (By B.PT)

Let the position of person = A

We have to find eut the distance between A and E.

R 3 km C

7 km

13 km

E

AB=T7kmthenCD=7km
BC=3 mthen AD=3 kmm
DE=CE-CD=13-7=6km
Draw AD 1 CE
In right angled triangle AED, we get
(AE)y’=ADP=DE?

=3y +(6)

57.

58.

39.

(c)

(c)

(d)

AE=.9136= 45 =5x9

AE= 3\[1";1:111

. Option (b) 1s correct.

Since ABC is aright angled triangle at C,

In AABC, we have by pythagorus theorem,

AB=AC+B( (1)
AlsoIn ABPC, we get
BP2=BC2+CP i)

In AAQC, we get

AQ =AC+CQ? (1)
In APQC, we get
PQ?=PC2+ QC? (i)

Adding (1) and (111) we get

BP? + AQ?=BC2 + CP+ AC2+ CQ?

=(BC*+AC?) +(CP*+ COY

Using (1) and (1v) we get

BP?+AQ*= AB? +PQ’

Let ABC be an equilateral triangle and x, y, z are points
on BC, CAand AB.

A
¥ Y
B X C
Also given
BX=CY=AZ

Since LA = ZB= ZC =60° (Equilateral triangle)
= If BX=CY

= IX=LY

BX=AZ

= LX=/.7

AlsoIf £Y=AZ

= LY=/XZ

= X=LY= LL=6F

AXYZ 15 an equilateral triangle.

Consider triangle AABC and AXYZ

Since £ X=2LY=72=60°

and £A = /B=ZC=60°

= AABC -~ AXYZ by AA similarity criterion
A D

I

l2 0

8]
ﬁ:uc
i
|
|
|
|
[

6U" 607
B C
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Triangle and its properties

In AOCD Let the side of square be *a’.
CD=CO AD=ED=EF=FA=a
Z0DC=/DOC=0 CD=x-—a
B+ 6+ 30°=180° as A CED and A CBA are similar
— (]
0=75 CD ED
g ; tan 45" + tan 30° CA BA
tan 75° =tan (45" + 30%) = | tan45°tan 30°
Xx—a A&
— T
I_'I_L X }"
V3 :£+Ix(‘~ETI] = Xy-—ay =ax
:1_1_:;= \E—I [:\E—-—ljl = ax +ay=xy
3 Xy
3 = 4= (X+vy)
_(3+1)" a+28
2 2 Perimeter of A2 LAy
erimeter of squarg 4a= 70
=2+43 . ; "
So, option (b) s correct.
0. (b) B
E E
4 - - | }T
a
A D L
< % =
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