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Triangle
A plane (closed) figure bounded by three line segments is
called a triangle.
Triangles are denoted by A A
A A ABC has
* three vertices, namely A B and C
* three sides, namely AB, BC and CA.
* three angles, namely £A, B and £C. B c
A triangle has six parts—three sides and three angles.
Types of Triangles on the Basis
of Angles
1. Right Angled Triangle
A triangle in which one of the
angles measures 90° is called a
right angled triangle. The side
Opposite to the right angle is
called its hypotenuse and the
remaining two sides are called
as perpendicular and base
depending upon conditions,
Here, A ABC has £B=90° and AC is hypotenuse.
2. Acute Angled Triangle A A
triangle in  which every angle
measures more than 0° and is less
than 90 is called an acute angled
triangle.
Here, AABC is acute angled
triangle. 2] c
3. Obtuse Angled Triangle A triangle in which one
of the angles measures more than 90° but less than 180°
is called an obruse angled C
triangle.
Here, AABC is an obruse
angled and ZABC is the
obtuse angle.

A B
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Types of Triangles on the Basis of Side

1. Scalene Triangle A triangle A
in which all the sides are of
different lengths is called 2
scalene triangle. A ABC is a
scalene triangle as
2

AB=#BC 2 AC

G
2. Isosceles Triangle A triangle A
. in which two sides are equal is
called an isosceles triangle. Here,
A ABC is an isosceles triangle as

AB=AC /\

* Angle opposite to equal sides B C
are equal.

e, LB=2C

A
3. Equilateral Triangle A triangle
having all sides equal is called an
c

¢ A
Al angles are equal and are of B

equilateral  triangle.  Here s
measures 60°,

AABC,AB=BC=A
Perimeter of a Triangle
The sum of the lengths of three sides of 2 triangle is called it
perimeter.

So, in A ABC perimeter = AB +BC + AC

Some Terminologies
Related to a Triangle

Altitudes The altitude of 4 A
tiangle  is  a [ine segment
perpendicular drawn from vertex ro
the side opposite to it. The side on
which the perpendicular i being
drawn is called its base,

Here, AD, BEand FC are alticudes

drawn on BC, ACand AB,
respectively,




o Nutudﬁ of a triangle are concurrent.
inc of intersection of all the three
maﬂgle is called its orthocentre.

Medians A line segment joining
5, m.d point of that side with the

altitudes of 2

+ The medians of a triangle are

concurrent.

» The point of intersection of all the
three medians is called its centroid,

« Centroid is denoted by G.

Incentre of a Triangle  The poinc of A

intersection of all the three angle bisector
of a triangle is called its incentre. ‘\

s The circle with centre | is called as
incircle and radius is called as inradius é !
denoted by 7.

Circumcentre of a Triangle The
‘point of intersection of the perpendicular
‘bisectors of the sides of a triangle is called
its a circumcentre.

Circe through it passing through
‘ABandC is called circumcircle. Radius of
ircumcircle  is  called  circumradius 8
ted by R

B

Some Useful Results on Triangles

'+ The sum of the angles of a triangle is 180".

» Ifa side of a triangle is produced, then the exterior angle so
formed is equal to the sum of the two interior opposite
angles.

* An exterior angle of a triangle is greater than either of the
~ interior opposite angles.

- The internal bisecgor of one base an?[e and the external
bisector of the GthEI‘ is equal to one half of the vertical angle.

~ Here

* The side BC of A ABC is produced to D. The bisector of ZA

- Meets BCin L, Then, ZABC + £ZACD =2 ZALC.
A
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* In a A ABC the bisector of £B and ZC intersect each other
at a poinc Q.

84
1
£BDC=EJU°+EAA

* In a AABC, the side AB and AC are A

produced to P and Q, respectively. The
bisectors of ZPBCand £ZQCBintersectata c
point 0.
1
Then, LBOC =90° - = ZA
2 P o0 Q

* In AABC, ZB> 2C If AN is the

A
bisector of ZBAC and AM LBC
then
EWN=%£B-AC
M~ N ¢

+ The bisectors of the base angles of a 8
triangle can never enclose a right angle.
A

B

Here, OB and OC are the bisectors
of ZB and £C.

Bur £BOC # 90°.
« In figure ZADC=a. +P +7

+ |f the three sides of a triangle be

produced in order, then the sum of all
the exterior angles so Formed is 360°.
So, ZDAB+ ZEBC + ZLACF =

» The sum of any two sides of a triangle
is greater than its third side.

Here, in A ABC
AB+AC>BC
AB+BC>AC
BC+AC=>AB
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« The difference between any
two sides of a triangles is less
than its third side.

Here, in A ABC
AC—AB<BC
BC—AC<AB
BC—-AB<AC
« If the bisector of the vertical angle of a triangle bisects the
base, then that triangle is isosceles.
« If the alticude from one vertex of a wriangle bisects the
opposite side, then the tnangle is isosceles.

« The perpendiculars drawn from the vertices of equal angles
of an isosceles triangle to the opposite sides are equal.

« Median of equilateral triangle are equal.

« If D is the mid-point of the A
hypotenuse AC of a rnight angled

1
A ABC Then, BD=2-—AC D

* The sum of any two sides of a triangle
is greater than twice the median
drawn to the third side. 8 -

» Perimeter of a triangle is greater than the sum of its three
medians.

50, AB+BC + AC > AD +BE +CF.
* In a AABC, £B=90 an obtuse angle or an acute angle
according it A
AC? = AB* +BC, if £B=90°
AC? > AB? +BC’, if £B>90°

AC? < AB® +BCL, if LB <90°
¢ B D

* In A ABC, if ZB is obtuse, then
AC? = AB? +BC? +2BC-AD A
*In AABC, if £B is acure then

AB* =BC* +AC? —2BC-CD  and
AD 1 BC

Congruent Triangles °

Two triangles are said to be congruent, if both are exacrly of

same size ie, all angles and s
2, sides are equal ¢ i
angles and sides of other, fa

* Every triangle is congruent to icself o
AABC = A ABC

* IFAABC = ADEF, then
ADEF = A ABC 7 4
* IF A ABC = A DEF and

ADEF = APQR, then A ABC = APQR g

c

Sufficient Conditions For
Congruence of Two Triangles

Theorem 1 If two triangles have two sides and the inclyg
angle of the one equal to the corresponding sides gn4 G
included angle of the other. (SAS)

Theorem 2 If two angles and the included side of
triangle are equal to the corresponding two angles ang P
included side of the other triangles. (ASA)

Theorem 3  If three sides of one are respectively equal g 4,
three sides of the other. (555)

Theorem 4 If the hypotenuse and other side of one tiangy
are respectively equal to the hypotenuse and g,
corresponding side of the other triangle. (RHS)

Some Inequality Relation in a Triangle

+ Angle opposite to two equal sides of a triangle are equa

« If two angles of a triangle are equal, then the sides oppogy
to them are also equal.

+ If two sides of a triangle are unequal the longer side hs
greater angle opposite to it

« In a triangle, the greater angle has the longer side oppositew
it.
Congruent Figures

The geometrical figures having the same shape and size ae
known as congruent figures.

Congruent figures are just like photostat copies, which are alie
in every respect.

Similar Figures

Ceometric figures having the same shape but different sizes22
known as similar figures,

* The congruent figures are always similar but two sm¥
figures need not be congruent.

e.g. Any two circles are similar.
Any two rectangles are similar.

Similar Triangles
Two triangles are said to be similar to each other, if

* their corresponding sides are proportional,
* their corresponding angles are equal

Results on Similar Triangles

Theorem 1 If 3 Jine i< drawn parallel to one side of 2

in[ErﬁECting [he GthE‘I’ tw . . ik
5 0 side these
the same ratio, 5, then it divides

rriaty
gides




wo sides of a triangle is parallel to the third side.

Theorem 4 The ratio of areas of two similar triangles is equal
to the ratio of the squares of any two corresponding sides.

/\ |
B c Q R
Here, A ABC ~ A POR

area (A ABC) AB? _ BC? " Ac?
area(APQR) PQ? QR! PR?

of the squares of corresponding altitudes.
A ABC ~APQR

/NN

area{.ﬁ ﬁ.BC} 3 aﬂl.l:'l2
area(APQR)  PS?

then

the squares of the cunespundmg medrans

AN AN

Here, A ABC ~ A PQR,
¢ area (A ABC) _ AD
area(APQR)  PS?

 DE||BC then
Here | AD ¢ A
DB EC
] AD AE D
a2 E
AB AC
AB _AC
BD EC 8 + S,
Theorem 2 The internal bisector of A
an angle of a triangle divides the
site sides internally in the ratio of
the sides containing the angle,
Here, AD is internal bisector of ZA,
i AB _BD
e e D 5 . \

*Theurem 3 The line segment joining the mid-points of any

Theorem 5 The areas of two similar triangles are in the ratio

Thnmm 6 The areas of two similar triangle are in the ratio of

Triangles 289

Theorem 7 The areas of two similar triangles are in the ratio
of squares of the corresponding angle bisector segments.

| /1\
£ x ¢ a ¥ R

A ABC ~ APQR
area (A ABC) _ AX

area(APQR)  PY?

Theorem 8 If che areas of two similar triangles are equal, then
the triangles are congruent.

or
Equal and similar triangles are congruent.
Theorem 9 The line joining the
mid-points of any two sides of a

triangle is parallel to the third side
and is half of the third side. P Q

Here, P and Qlare r id-poinc of AB and
AC. S0, PQ == 8C

Here,

S0, here

2] c

Results on Ratio of Sides of Two
Similar Triangles

Theorem 1 If two triangles are equiangular, then the ratio of
their corresponding sides is the same as the ratio of the
corresponding altitudes.

AA\/T\
e o € a § R

Here, A ABC ~ APQR and AD and PS are altitude on BC and QR,
respectively,

BC AD

QR PS
Theorem 2 If two triangles are equiangular, then the ratio of

the corresponding sides is the same as the ratio of the
corresponding angle bisector segments.

e D € 8 P T

Here, A ABC and ARST are equiangular/similar and AD,RP are
the angle bisectors of £A and £R

BC AD
Then,

ST RP

then
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en the ratio of

- iangular, th
Theorem 3 If two triangles are equiangular oF the

ides i e ratio
the corresponding cides is the same as th
corresponding medians.

/T\‘
' ™c'a

B D
d APQR are equiangular and AD,PS are the

P
= R

Here, A ABC an
medians, then

Theorem 4 The line segment joining
the mid-points of the sides of a
triangle form four triangles, e.:ach of
which is similar to the original triangle. F

Here, D, E and F are mid-point of 8C, AC
and AB Then, here A AFE AFBD,

AEDC and A DEF is similar to A ABC 8 4 b

Here, also

2

1
area (A DEF) _DE _\2 =1
area(A ABC)  AB? AB2 4

So, area (A DEF) : area (A ABC)=1:4

Some Other Useful Facts

+ The area of the equilateral triangle described on the side of a
square is half the area of the equilateral triangle described on
its diagonal.

= In any triangle, the sum of the square
of any two sides is equal to twice the
square of half of the third side
together with twice the square of
the median which bisect the third
side, B D

Here, AD is median, so

mp==-==3x

|
AB* 4+ AC? =24D7 +2[%BC)
* In a rhombus ABCD,
AB® +BC? +CD? +AD? =AC? +8D?
* IF'0’ be a point in the exterior of a rectangle ABCD is joined

with each of the verrices A,B,C and
D, then A

OA' +0C? =08? +0D?
* In.a AABC three times the sum of F

Fhe squares of the sides of a triangle
is equal to four times the sum of the
squares of the medians of the 8

triangle.
So, in triangle
medians, then
3(AB? +BC2+AC")
—4(AD +BE? +CF")
e side BC is trisected at D, Thy,

if AD,BEFC are the

a DE

¢
« In an equilateral A ABC th
9 AD? =7 AC?
In a AABC, the altitudes BD and (F 4,

Example 1-= 36°. What is the value of the £87

| and
eq?:} 72° (b) 84° (c) 18° (d) 38°

Sol. (a) For the ABDC and ABEC .

A B8
BD=EC BC=BC and £BEC=ZBDC=%0°

ABEC= ABDC
180° — 36°
2

Thus,

LB=2C= =72° each

Example 2. The measure of angle A in the figure g

below is
A
108°
B ' &
(a) 54° (b) 18°
(c) 36° (d) None of these

Sol.  (c) Here, I is the incentre of the A ABC.
- Bl and Cl are the bisectors of £B and ZC then
1
we know that, ZBIC=10°+ L ZA or 108° = 90° "‘E LA
2
1

or ELA='ID3°"9EI°='IE°
LA=136° A
Example 3. Inthe diagram given 2

below what is the sum of all
the F
angles ZA, £B, £C, £D, ZE and ZF?

(a) 120°
(b) 180°
(c) 290°
(d) 360°




. gol. (d) Since, sum of the angles of a triangle is 18p°
InA AEC, ZA + L0 4 £F =180° g

and In ABDE ZB+ £D+ £F = 180° 1)

On adding the Eqs. (i) and (i), we gec (0
LA+ LB+ L0+ LD+ FE+ £F =180° + 180° =1360°
Example 4. If AB =47, BC =89, CA=115, then EA s
/ A
’ \ E
c
(a) 6.07 (b} 3.97
(c) 2.37 {d) None of these
Sol. (b) Since, BE is the bisector of ZABC
AB_AE  47_ A
BC EC 89 MNS5-AF
or AE=397
Example 5. In a triangle, a line XY is drawn parallel to

BC meeting AB in X and AC in Y. The area of the AABC is 2
times the area of the AAXY. In what ratio X divides AB?

(a) 1:'\& ‘h} J_z':i
() (¥2=1:1 (d) 1:(v2 =1
Sol. (d) Area(AABQ) _ AB®

Area(A AXY)  AX®
i 2 ArealA AXY) E A_BI /\
Area(A AXY) AX? X, Y

or AX+B?:=-J5M

AX 1
EK=.AX{JE-—I}=B—X-—-E‘_—]

& X divides AB in 1 :[-»E—‘i}

Example 6. In a APQS, R is a point on PS such that
PR=QR and QS =RS. If ZRSQ =120° what is the measure
of ZQPR?

(a) 30° (b) 15°
(c) 45° (d) None of these
Sol. (b)-- RS =5Q

ZQRS= %“Eﬂ‘ -120°)=30°
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ZQRP =(180° =30°)=150° 5
120°
R
Hence, ZQPR= %mu“ =150°)=15° (- PR=RQ)

Example 7. ABC is a right angled triangle, where
£B =90° BD is drawn perpendicular to AC. If AD=9 cm
and DC = 16 cm, what is the measure of AB?

(a) 15 cm (b) 1B cm
(c) 16 cm (d) 9.5 cm
Sol. (a) BD'=ADXDC =9x%16=144
B
c D A

BD=12
Now,ABY =BD + AD? =144+ 81=225

AB=15¢cm

Example 8. ABC is an Isosceles triangle in which
AB=AC, CH=C(CB and HK is parallel to BC. If the exterior,
ZCAX =137° then what is the measure of £ZHCK?

1°
68 — b) 43°
(a) . (b)

1 a
(c) 25 E ':d] 1377
Sol. (c) £CAX=137°
ZABC=1(137%)= 682 X
2 2

1

s Again,  BC=CHand £ABC= 635"

Therefore, ZLCHB = 63% 2
Therefore, ZHCB = 43°

zch=ss%°-43°=z5§°

c
Hence, 8
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Exercise

- A point P lying inside a triangle a equidistant from the
vertices of the triangle. Then, the triangle has P its
(a) centroid (b) incentre
[c) orthocentre (d) circumcentre
- If the bisector of an angle of a triangle bisects the
opposite side, then the triangle is
(a) equilateral (b) isosceles
¢} scalene (d) right angled triangle
- The line segments joining the mid-points of the sides
of a trangle form four tnangles each of which is
(a) similar to the original triangle
(b} congruent to the original triangle
c) an equilateral triangle
(d) an isosceles triangle
- The triangle formed by joining the mid-points of the
sides of an equilateral triangle is
(2) a right angled triangle  [b) an obtuse angled triangle
[c) a scalene triangle (d) an equilateral triangle
- In a AABC, BD and CE are perpendicular on AC and
AB, respectively. If BD =CE, then the A ABC is
(a) equilateral (b) isosceles
[c) right angled (d) scalene
£ ABC is equal to 45° as shown A
in the adjoining figure. If
AC 2 :
—n - V¥4 then £ BAC is equal

t‘:ﬂ 4s*
(a) 95° [b) 100° 8 &
{c) 105* (d) 110*

- If PLLOM and RN are the altitudes of A PQR whose
orthocentre is O, then P is the orthocentre of

{al A PO (b) A POL [c) A QLo (d) A QRO
- If the length of hypotenuse of a right angled triangle is
5 cm and its area is 6 sq cm, then the length of the
remaining sides are

{al 1 em and 3 em (b) 3 ecm and 2 em

{e) 3 cmand 4 cm (d) 4 em and 2 em
. AABC is such that AB=3 cm, BC=2 em and
AC =25cm. A DEF is similar to A ABC. If EF =4 em,
then the perimeter of A DEF is

{a) 5 em ) 75¢m () 15em  (d) 18 em

- Which of the following is true in the given figure

where AD is the altitude to the hypotenuse of a right
angled A ABC?

8

11.

12

I. AABD—-ACAD
II. A ABD=ACDA
IlIl. AADB—-ACAB
Of these statements the correct ones are i
of C'D]'l'lbmdn‘m
(a) 1 and Il {b) 1 and 1|
() Il and M (d) I, 1 ang 11
A soldier goes to a warfield and runs in the fniln-.n'ng
manner.
From the starting point, he goes West 25 m, then gy,
Morth 60 m, then due East 80 m, and ﬁmﬂ.Ir due

South 12 em. The distance between the starting poiy
and the finishing point is

(a) 177 m {b) 103 m
(c) B3 m (d 73 m
Let ABC be an isosceles A
triangle in which AB=AC
and BD L AC. Then,
© BD? -CD? is equal to
[a) 20C-AD
{b) 24D-8C
[c) 30C- AD
(d) % AD-DC

13.

14.

15.

16.

17.

D and E are the points on the sides AB and AC
respectively of a A ABC and AD=8 cm, DB=12
AE=6 cm and EC =9 cm, then BC is equal to

2 i 5 3 2
=, = 2 g
(a) : 13 (b) : DE (c) - DE {d) :

A vertical stick 15 m long casts a shadow 12 m longe2 |
the ground. At the same time, a tower casts a shadov |
50 m long on the ground. The height of the tower is
[a) 60 m b)62m  [)625m (d)e3m
The areas of two similar triangles are 8lcnt “_“d
49 cnf?, respectively. The ratio of their correspond®

heights is
fala:7 b)7:9
[(6:5 (d) 81:49

It D and E are points on the sides AB and ‘“;"

respectively of a A ABC such that DE|| BC. If AD*}

DB=x-2 AE=x+72and EC =x -1 The value of ¥
(a) 25 (b) 2
(e 3 (d) 4 P

In the adjoining figure, ABCD

is a trapezium in which

BC||AD and its diagonals

A -
intersect  at If A
"
BO =@2x +1) and OD = [6x - 5), B

A0 =3x -1),0C = 5x - 3),
then x is equal to

(a) 1

[c) 3

(b) 2
(d) 4



18.

20.

21.

24,

i

In the adjoining figure, AF is D
the bisector of exterior #CAD A

meeting BC produced in E, If
AB=10 cm, AC=6 e¢m and
BC =12 cm, then CE is equal

to B c E
(3) 6 cm b) 12 em
(c) 18 cm (d) 20 em

. If D.E and F are respectively the mid-points of sides

BC,AC and AB of a A ABC. If EF = 3em FD=4 em
and AB =10 cm, then DE, BC and CaA, respectively will
be equal to

(a) 6 8 and 20 cm (&) '—;-}-.5 and 12 em

[c} 4, 6 and B ¢m (d) 5 6 and & cm
In APQR, £0 =30, £P=a,ZR=b and 3b-5a=30,
then the triangle is

(a] scalene (b) isosceles

(c) equilateral (d) right angled
In A ABC show in the figure B8
£A=90° Let D be a point on
BC such that BD:DC =1:3.
If DM and DL, respectively py D
are perpendicular on AB and
AC, then DM and LC are in
the ratio r.':f

(a) 1 : A L

B) 1: 2

) 1:1

(d) 4 :1
In a right angled A ABC,
right angled at B, if P and Q
are points on the sides AB
and AC respectively, then

fa) AQ? + CP* =2(AC? +PQ’)

(o) 2(AQ” + CP*)= AC? + PQ°
[c) AQ? + CP* = AC? +PO°

(d) AG+E‘P=%{AC+PE]

If S is the circumcentre of a & ABC, then

[a) S is equidistant from its sides

[b) S is equidistant from its vertices

[c) SA, 5B, SC are the angular bisector

(d) AS, BS, CS produced are the altitudes on the. opposite

sides =

O is any point on the
bisector of the acute angle
ZXYZ., The line OP is
Pill‘ﬂ]lel to ZY. Then, A YPO
is {cps zo10 1) Y

(a) scalene

[b) isosceles but not right angled

(e} equilateral

(d) right angled and isasceles

25. In A ABC, ZC=90°

26.

27,

28.

29,

30.

31.
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and c
CD 1 AB, also £A =657 then
ZCBA is equal to

(a) 25°

(b) 35° .

() 65 s

(d) 40° A D B
The angles of a triangle are as 2 : 3 : 4. The angles of
trangle are, respectively

{a) 307, 80", 90° (b) 40", 60°, 80"
" c) 60", 40°, 80" (d) 20°, 607, BO"
In figure, D and E are points on sides AB, AC of
A ABC such that DE||BC. If £B=30" and £A =40%,
then x,y and z are, respectively

() 307, 1057, 105"
{d) 30°, 95°, 95°

fa) 30°, 110, 110°
(c) 30, 85", 85"
Consider the statements
1. Two of the angles are obtuse.
[1. Two of the angles are acute,
111. Each angle is less than 607
IV. Each angle is equal to 60"
In which case/cases is it possible to have a triangle?

[a) Il and IV only B8] 1 only

(¢) I and 1Il only [d) Al of these
If L A=LCED and
ACAB ~ACED, then the value
of x is

[a] 4 cm

(b) 5 em

{c) 6 cm

(d) 7 em

In figure, AB, EF and CD are parallel lines, Given that
GE=5 cm, GC =10 cm and DC =18 cm, then EF is

equal to
D

A Eqa

8 F c
(a) 11 em b) 5 cm [c) 6 cm {d 9 em

It ABCD is a rhombus, then AB® + BC? + CD* + AD"

is equal to
(a) AD? + BC?

(c) AC? + BD?

(o) AQ? + OC*
(d) 2(A0? + 08%)
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32.

33.

34.

35.

36.

37,

3a.

cps Pathfinder

; . P ith
int O in the interior of a rectangle is joined wi
A pain 1 o b

each of the verlices A, B C an
{a) 08 + 00 = 0C% + 0A (b) A _op? = 0C? - 04
(o) AD? + 0D = B0 + oc? (d) AO +08 = AC? - BO?
edians of a 4 ABC, then the

if AD, BE,CF are the m
res of

correct relation between the sum of thle st_[ua
sides to the sum of the squares of medu;n is

(a) 2(AB® + BC® +AC?) =3(AD? + BE? + CF')

(b) 4 (AB" +BC’ + ACY) = 3(AD? + BE? + CFY)

(c] 3(A8? + BC? +ACT) = 4(AD” + BE" + CF?)

(d) None of the above
In APOR length of the side QR is
less than twice the length of the
side PQ by 2 cm. Length of the
side PR exceeds the length of
the side PQ by 10 cm. The

perimeter is 40 cm. The length
of the smallest side of the A PQR 0

is
[a) 6 cm (b) 8 cm fe) 7 em
In the adjoining figure which of the
following statements is true?
(a) AB = BLg
b) AC=CD
(c) BC=CD
[d) AB<CD

{d} 10 cm

Ina AABC, £A=90"° ALis
drawn perpendicular to BC.
Then, Z£BAL is equal to

(a] ZALC

(b) £ACB

(c) £ZBAC

(d) £8 - £BAL B L c
OB and OC are respectively the
bisectors of £ABC and ZACB.
Then, #BOC is equal to

(a) 90® —-; LA

[b) 80° + 24
(c) 90° + % ZA
(d) 180° - % ZA

In A POR, PS is the bisector of

ZP and PT LQR, then £TFS is
equal to
fa) 20+ 2R

[h]!!ﬂ-t-%éa

1
(¢) 90—~ 2R
2

(d] zl{r_'ﬂ - ZR)

4“-

41.

42,

43.

45.

46.

47.

In figure, A ADE and D A
/ABC are similar if
AC :BC =3:2, then lhe
o 22 15
ratio —-
(2) 3:2 (b) 2:3
@1:3 (@1:2 g E e

The ratio of the area of the equilateral trj,

described on the side of a square to _lhe area of

equilateral triangle described on its diagonal is
fa) 1:3 (b) v3:4 [ 1:2 (d) 1:4

In figure, ABCD is a square. F is b ¢

the mid-point of AB, BE is
one-third of BC. If the area of the
A FBE is 108 sq cm. Then, the e
length of AC is
(a) 36v3cm  [b) 3542 em
() 1243 em  (d) 36v2 em
In a quadrilateral ABCD, £ B =90°, D
and AD? = AB® + BC? +CD?. Then,
A ADC is
(a) equilateral triangle
[b) isosceles
(c) right angled triangle
([d) None of the above
In A ABC, AD L BC, then
(a) AB? — BD? = AC? — CD? (b) AB® +BD? = AC -
(c) AB®+ BD? = AC? +CD?  [d) AB? + AC = BD" +IC

A ABC is a right angled at C and P is the length of the

perpendicular from C to AB. If BC =a, AC =b, AB=¢
then

A F B

'."A B

a_p
a] === —
(a) Tl (b) pc=ab
o 1 1 ’
(€ —+—-=— (d) None of these
In the figure, £B=38° . A
AC=BC and AD=CD

What is the value £D?
(CDS 2011 1)
(a) 26° (b) 28° A
(c] 38° (d) 52° B c
Let D,E be the points on sides AB and :?
respectively at a A ABC such that DE is parallel ' °
Let AD=2 cm, DB=1 ¢m, AE=3 cm and area o
A ADE =3 cm’. What is the value of EC?
a) 1.5 em (b) 1.6 cm
(c) 1.8 em (d) 2.1 em
Consider the following statements 1
=
Statement I Let PQR be a triangle in which '.Pﬂme

em, QR=4 cm and RP =5 cm, If D is a point '"itﬁ'
plane of the A PQR such that D is either outsid®
inside it, then

DP + DQ + DR »6 cm

]




49.

30.

51,

statement II PQR is a right angled triangle,
Which one of the following is correct j
above two statements? " mim ;:'E" ﬁ
a) Both statements | and Il are individually true and
statement Il is the correct explanation of statement |
[b} Both statements | and || are individually true h;:t

statement Il is not the cor ]
rect  expl
statement |. planation of

(c) Statement | is true and statement || i false,

(d) Statement | is false and statement Il is true.
APQR is a right angled at Q. If X and Y are the
mid-points of the sides PQ and QR respectively, then
which one of the following is not correct?

(a) RX® + PY? =5x7?

(o) RX?+PY? = X¥? 4 PR

(c) 4 (RX* + PY?) = 5PR?

(d) RX? + PY? =3(PQ? + OR?)
In the figure given below, what is

the sum of the angles formed
around A, B,C except the angles of

the & ABC? (cos 2010 1)
{a) 360° b) 720°
c) 900 (d) 1000°
In the given figure, ABC is an A

equilateral trangle of side
length 30 cm. XY is parallel to
BC, XP is parallel to AC and
YO is parallel to AB. If
(XY + XP+YQ) is 40 cm, then X ¥
what is PQ equal to? BL—5 &
(CDS 2010 1)
{a) 5 cm (b) 12 em
fc) 15 em {d) None of these

Consider the following statements
L If two triangles are equiangular, then they \a
similar.
IL. If two triangles have equal area, then they
similar, -
Which of the statements given above is/are correct?
(a) Only |

(6] Only It
{c) Both | and II
(d) Meither 1 nor I

52. In the figure, what is the value of x?

53.

54.

55.

56.

57.

58.

39,
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Statement I Let LMN be a triangle, Let P, Q be the
mid-points of the sides [M, LN, respectively. If
PO? = MP® + NQ*, then LMN is a right angled
triangle at L.

Statement II If in a A ABC, AB® > BC? + CA?, then

£ ACB is obtuse.
Which of the following is correct in the light of the
above statements? (CDS 2010 1)
(a) Both statements | and Il are individually true and
statement Il is the correct explanation of statement I
(b) Both statements | and Il are individually true but
statement Il is not the correct explanation of
statement |,
(c) Statement | is true and statement Il is false,
(d) Statement | is false and statement |l is true
ABC is a tdangle. The internal bisector of ZABC and
the external bisector of £ ACE meet at D. Which one
of the [ollowing is correci?

(a) £BOC = ZBAC !

(b) £80C =5 £BAC

] £BDC = £DBC (d) «80C = ZABC

Consider the following statements in respect of any
triangle.
I. The three medians of a trdangle divide it into six
triangles of equal area.
II. The perimeter of a triangle is greater than the
sum of the lengths of its three medians.

Which of the statement given above isfare correct?
a) Only I (b) Only 1i
(c) Both | and N (d) Meither | nor 0l
Consider the following is respect of the given figure
[. A DAC ~ A EBC
1. CA/CB =CD/CE
IIl. AD/BE =CD/CE

Which of the above are correct? (CDS 2010 1)
B L and M{6) Land I () | and Il {d) Il and W
The median BD of the A ABC meets AC at D Ii

1 :
BD:E AC, then which one of the following is correct?

(a] £ACB=1right angle  [b) ZBAC =1 right angle
(c) £ZABC =1right angle  (d) None of these
The three sides of a triangle are 10, 100 and x. Which
one of the following is correct? (CDS 2010 1}
[a) 100<x <100 (bl S0<x<110
f¢) 90 x <100 {dl 90 x <110

ABC is a triangle, X is a point outside the A ABC such
that CD =CX, where D is the point of intersection of
BC and AX and £BAX = ZXAC. Which one of the
following is correct? (cDS 2008 1)

[a) AABD and AACX are similar

(n) £ABD < £ACD

(c) AC =X

(d) £ADB> £DXC
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60.

61.

62.

63.

64,
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Consider the following slalemf-:-nlls
1. Congruent triangles are similar.

imi i . are congruent.
{1, Similar triangles 8 _ . -y
{1 If the hypotenuse and a side of one right triangl

d a side of
qual to the hypotenuse an
::ﬁ:u:\g‘uﬁght triangle respectively. then the two
right triangles are congruent, _
which of lhe statement given above is/are correct?
(a] Only | (b) Only NI (c) Il and N (d) | and 1l
ABC is a triangle and the perpendicular dra~_.-m from A
mects BC in D. If AD* =BC-DC, then which one of
the following is correct? .
(a) ABC must be an obluse angled triangle
(b) ABC must be an acute angled triangle
[c) Either £B=45° or £C245°
(d) BC? = AB” + AC?
n
In the fiqure given, ZABD = ZPQD=4CDQ =2 1I

AB=x, PQ=z and CD=y, lhen which one of the
following is correct? {cDS 2009 | and 2007 1)
A

c
x P y
F4
B Q D
1 | 1
RUADHL I R e o R T L,
BN e W R Y

A PQR is right angled at Q, PR =5 cm and QR =4 cm.

If the lengths of sides of anolher A ABC are 3 cm,
4 em and 5 cm, then which one of the following is

correct? (CDS 2009 1)
(a) Area of A FOR is double that of A ABC
(b) Area of A ABC is double that of A POR
() £8= .";—G
{d) Both triangles are congruent
If C, and C, and r, and r, are respectively the
centroids and radii of incircles of two congruent
triangles, then which one of the [ollowing is correct?
(a) C; and C; are the same points and 4 =5
(b) C, and C; are not necessarily the same point and 5 = g
[c) G, and C, are the same point and § is not necessarily
equal to 5
[d) G, and C, are not necessarily the same point and § is
not necessarily equal to f

Dﬂe;ﬂﬂn: (Q.Nos. 70-73) The following four questions
mr:::sts of two st:;ttemenrs, one labelled as the Assertion (A)’
;J:: the other as ‘Reason (R). You are to examine these two

atements corefully ond select the answers to these items

using the codes given below

(CDS 2009 1)

(a) Both A and R are individually true and R is the
correct explanation of A.

(b) Both A and R are individually true but R is not the
correct explanation of statement A,

05,

60.

67.

6B.

69.

70.

A

73.

(c) A is true and R i_s false.

(d) A is false and R is true.
Assertion (A) If two triangles have same Pering,
then they are congruent. ‘ :
Reason (R) If under a given correspondeng,
three sides of one triangle are equal to the thre, r Ug
of the other triangle, then the two triange .
congruent.

ABC is a triangl
BC,CA, respective

e. Let D, E denote the mid-poing
ly. Let AD and BE intersect at G-IE

O be a point on AD such AQ:0D=2:7, |
i 2 GD)
Assertion (A) AO= 3

AG)
Reason (R) OD= E_B—
ABC is a triangle. AD,BE and CF are altitudes o

A ABC. ‘
Assertion (A) (AB? + BC* +CA?) > (AD" +BE® 4 CF)

Reason (R) (AE? - AF?) + (BF* — BD?) + [CD* -CE')<

Assertion (A) Triangles on the same base
between the same parallel lines are equal in area
Reason (R) The distance between two parallel ling
is same everywhere. ;

ABC is a right angled triangle, right angled at C andp
is the length of the perpendicular from C on AB. Ifab
and ¢ are the sides of the triangle, then which one o

the following is correct? (CDS 2098 1l
(a) (@ + %) p? = '8 (b) o + b = b
[c) p* =& + b [d) p* = - b’

If ABC is a triangle, right angled at B and M, N ar

mid-points of AB and BC respectively, then what is 1%

value of 4 (AN? + CM*)? . (cos 20081l
@ 3ACC b aAC () SACT N\ 6AC

If A is the area of a right angled triangle and b is one
of the sides containing the right angle, then whal®
the length of the altitude on the hypotenuse? .
2 Ab 2 4% 240" 24"
(o 0 —

(8) —pmm (b)
\/'t;r‘+4.a=t1 .,l’f:“+4.q2 ,,-’b‘+4,41 b+ 4

Assertion (A) If two triangles are congruent
their corresponding angles are requal.

Reason (R) Two congruent triangles have sameé
(cDs 2
(a] Both A and R are individually true and R is the
explanation of A
(b) Both A and R are individually true
correct explanation of A :
{c) A is true and R is false.
[d) A is false and R is true.

Consider the following statements.
A triangle can be constructed, if its
I. two sides and the included angles are giver
I three angles are given.
Il two angles and the included side are give™
Which of the statements given above are cOf
() Land Il (b) Tand 1 Q) i and 11 (0) 113"

then

ared-
oot |

but R is not "




Assertion (A) ABC is a triangle and D is i
bisector. If AB=6 c¢m, BC =7 cm, AAC z:c;t:s
then BD=3 cm and CD =4 cm, '

| Reason (R) The angular bisector AD of a trangl
cuts the base BC in the ratio AB:AC. (cDs :mglﬁ

(a) Both A and R are individually t :
explanation of A y true and R is the correct

(b) Both A and R are individually
correct explanation of A

(c) Ais true and R is false,

(d) A is false and R is true,

75. ABC is trangle with ZA=90°. From A a

perpendicular AD is drawn on BC. Which one of the
following is correct?

-y

true but R is not the

1. Circumcentre of a triangle may be
outside the triangle.
2, Let ABC s any triangle and AD is the
bisector of angle A
Also, BD=DC
. <In AABD and A ADC,

S AABDEAADC
AB=AC [
Hence, triangle is isosceles.
« The line segments joining the
mid-points of the sides of a triangle
fl?fl'n four triangles each of which is
similar to the original triangle. F E
Here, ABDF~A ABC
Also,  ADEC, ADEF A AFE~A ABC
4. The sides of triangle formed will be

F

* Triangle is an isosceles triangle. B

£BAD= ZDAC and BD=DC g D c

half of the sides of the original B e “
triangle, A
S A BD=EC, LAEC= £BDA=9%0°
each E D
'?k'q' LA = £A (comman)
2 ABDA = A AEC
AB = AC by concept c
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(a) A ABC ~ A DAC only
(b) A DAC ~ A DBA only
{c) A ABC ~ A DBA~ A DAC
(d) A ABC ~ A DAB only
Where ~ stands for the notation of similarity.

76. In APOR, PQ=4 cm, QR=3 cm and RP=3.5cm
A DEF is similar to A PQR. If EF =9 cm, them what is
the perimeter to A DEF? {CDS 2007 1)

(a) 105 em

b) 21 em

le) 315 em

(d) Cannot be determined as data is insufficient

Answers

1. (d) 2. (b) 3. (a) 4, (d) 5. (b) 8. (c 7. (d 8. (c 9, (c) 10. (d)
11. (d) 12. (a) 13. (b) 14, (c) 15. (a) 16. Eu} 17. Eb::: 18. Ec::: 19. (d) 20. (d)
21. (a) 22. (c) 23. (b) 24. (b) 25. (a) 26. (b) 27.(a) 28 (a) 29. (c) 30. (d)
31. (c) 32. (a) 35. () 34. (b) 3s. (a) 36. (b) 7. (c) 38. (d) 39. (b) 40. (c)
41. (d) 42. (c) 43. (a) 44, (b) 45, (b) 46. (a) 47. (a) 48, (d) 49. (c) 50. (d)
51. (a) 52. (c) 53. (b) 54. (b) 55. (c) 56. (a) 57. (c) 58. (b) 59. (a) 60. (d)
81. (d) 62. (a) 63. (d) 64. (a) 65. (d) 66. (c) 67. (b) 68. (a) 69. (a) 70. (c)
1. (a) 72. (a) 73. (d) 74. (a) 75. (c) 76. (c)

Hints and Solutions

AC A
|
6. ==
AB
b
By Sine formula 19 = ‘E et y
sinA  snB  sinC
AC _AB
AC sinB
=% —_— B = 45°
AB  sinC SR
1
sinC 1 sinC 1
I 1 1
=3 SiNC=—=+—==-=5in30° = C=130°
R

ZBAC=180" —(£B + £0) =180° - (45° +30° =105°
7. Clearly, QRO as
P

Q L R
QP LQRand PRLQMand OL L QR
< P is point of intersection of altitude virtually.
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8. Let the other side by b and p. ;
1bxp=6=b>r:p=12 =5 h:.;

Also, by Pythagorus theorem H=B"+P
144
5t= 12] +pl= B=—tp’
P p’

wpi=144+p" = pt-25p7 +144=10

= p‘-16p:-9p2+144=ﬂ

= pl(p?-16)-9(p’ =16)=0

= (p?-9(p'-16)=0 = p=3orp=4
-+ Other sides are 3 cm and 4 ¢m.

AB  AC BC

e = —=—

9. As AABC~ADEF= DE. DF EF
BE 2 1

E_u'[—:....;-

= EF- 4 2

DE=2AB=2x3=6cm

DF=2x AC=2%x25=5cm
. Perimeter of ADEF =(6+5+ 4)=15¢cm
Shortcut method

. Penmeter of A ABC =Ratio of Cﬂl‘!ﬂ‘ipﬂﬂdinﬂ sides
Perimeter of A DEF
(3+2+25) _1

Perimeter of ADEF 2
= Perimeter of ADEF=2(75)=15cm.
10. LIn AABDand ACAD

LADB = £ADC=90° each
ZBAD= LACD (- each=90°-
i AADE ~ ACAD
I In A ABD and ACDA,
LADE = £ADC=90° each
ZBAD= ZACD=90° = ZDAC (each)
and AD= AD (common)
AABDE ACDA
il In A ADB and A CAB
ZADB = ZBAC 90° each
£B8= /B {common)
A ADB~ACAB
Here, |, 1| and (Il are correct statements.

11. Let P be the starting point of his run, then PTis the distance
between the starting and the finishing point.

R s

12Zm N

T

£ZDAC)

25m P

PU=RQ~5T= 60-72=48m
TU=RS-QP=80-25=55m
~In APUT.

PT? = (PUY +(TUY?

PT=J(48) +(55)' =5320 =73 m

12,

13.

14.

15.

As ADB is a right angled I:rlangle

So, AB?=AD' +80"
= AC' =AD" +80' (AB=
- MD+DC]E=AD?+BDI
= ADI+D[:E+ZAD-IDC=ADI+HDJ
= BD? -CD*=2CD-AD
As in A ADE and A ABC, A
AD_8 _2AE_6 _2
A8 20 SEC 15 5
AD AE D E
5o, ——
AB EC
and ZA = ZA’ (common)
A ADE~A ABC g
DE_AD DE_2
BC AB BC 5
= BC:%DE

Let AB be a vertical stick and AC be its shadow. Also, letPQ bes
tower having shadow PR.
*Eun -
: \

%%Sun
B

15m
e

A p!
As A ABC~APQR
AB_AC
PQ R
L. u =520 5m
x 50 2

Hence, height of the tower is 625 m.
Let the ratio of their corresponding height be h : by

But che ratio of the areas of two similar triangles is equal 1@
ratio of the squares of their corresponding heights.

;--_2 x=1
X(x=N=(x+2)(x~2)

xlmx=x=4 mx=4

by



7, AsBC||AD and the diagonals of a trapezium divide each ather
~ proportionally.

A0 _BO x=1_2%+1
‘-“’- OC OD = 5x—3 gr—c

(3¢ = (6x =5)=(5x ~3)(2x +1)
= 187 =15x=6X+5=10x7 + 55— 6x =3

= B =20+8=0 = 4x’~10x 4 4=
=.mlr:_&.,‘,_z;.ﬁ‘i=|2|==»ii:t[:t---2}-zi,',w-2]='l::|'

= w-znx-:}=n=x=% or 2
But as x-% will make OC negarive,
xe=2

) BE AB . .
"+ —=— a5 AE is a exterior angle bi
18. {'E= AC gle bisector.

” CE=»x, BE=BCH+EC=124x = 12+X_10

x 6

= (R+x)6=10x = 72+ 6x=10x
= dx=72=x=18cm

9. As the line joining the mid-points of any two sides or a triangle
is parallel to the third side and is half of the third side.

1
ke, DE=-AB=1x1ﬂ=5crn
2 2

A
=%BL' = BC=2%F
=2x3=6cm F E
D.F=%A:‘.‘ = AC=2xDF
=2x4=Bcm B ) [o

As ZP+ ZQ+ £LR=180°

= a+3a+b=180° 4a+b=180°
=Sa+ib=30°

Solving above equartion, a=30° and b=60°

£P=30°£Q=90"and £ZR=60°

+ APQR s right angled triangle.

« Consider A BMD and ADLC

As ZBMD = ZDLC=90" each

Also, ZBDM = £ DCLcorresponding angle

ABMD~ADLC

_ T
(e U DM:LC=1:3
% In A Apc by Pythagorus theorem,
,AC: =AEI+B£! m{i]
And in Apgg, '
| PQ!=FBI+BQ1 (1))
Adding Eqs. (i) and (i),
AC' +PQ? =(AB? + BC?) +PB* +BQ"
=(AB? +8Q%) + (P8 +BCY)
. AC+PQ = AQ?+pC?
“AABQ and A PaC are right triangles.
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23. Circumcentre is the point of intersection cf perpendicular
bisectors of sides of the triangle. Hence, it is equidistant form
the vertices of the triangle.

24. AsoP||Yz
= LPOY = LOYZ
= ZPYO = ZPOY (. OY is angle bisector of £Y)

ek PY=FO
As £XYZ is an acute angle.

% £XY2< 45°

LPOY = £PYO< 45°
LYPO > 90°
Hence, APYO is isosceles triangle but not a right angled
triangle.
25. In ABCD, £BCD =65 and £BDC =90°
ZCBD=180° - (£BCD + £CDB)
=180" — (65° + 90°) = 180° —155° =25°
26. Let angles of triangle be 2x,3x, 4x, then
x4+ 3x + dx = 180°
9x=180° = x=20°
50, angles are 2x = 40°
3x = 60° 4x = 80°
27. InAABC ZA+ £B+y=180°

y=180°—(40 +30)® =110°
(pair of corresponding angles)
x=30°

ZADE= LABC

Similarly, y=z=110°

28.  |.lis not possible to have a triangle in which sum of the two
angles is greater than 180°,
Il. and IV. cases the sum of the three angles will be 180°,
lil. In this case, sum of the three angles will be less than 180",

29. As ACAB~ACED

50, Z==

9 1042 8x9
Vi =S e—— S X = —— =G m
X 8 12
30. In AGEF and AGCD, we have

LEFG= £GDC
£LEGF= £CGD
ACEF~AGCD

(alternate angles)
(vertically opposite angles)

31. As diagonals of a rhombus bisect each other at right angles.
= AOQ =0Cand BO=0D

Applying Pythagorus theorem to A AOB, A AOD, A DOC. A BOC
and on adding,

AB? +BC +CD* + AD? =2[A0? +0C? + 807 +DO’)
=2[2A07 + 2807




z00 CDS Pathfinder
AC BD
2 —— = —
= 4[A0% +0B%) [ AO= - ,BO 2]
=AC? + 8D
D, c
0
A B
32. Draw a line OE paraliel to AB.
D c
o
Ef===-3o—mmmmmm s F
A B

Apply Pychagorus theorem to AAOE, ADOE, AFOC and ZOFB.
Adding equarion and equating, we get
0B? +0D* =0C* +0A’

33. LecG be the centroid of A ABC 2 A

In A ABC
[+ the sum of the squares of F E
any two sides is equal to twice
the square of half of the third
side together with the square
of the median bisecting the

third side) B8 ] o c
AB‘+AC‘=2&D’+2[%BC) ()

or AB! + AC? =2AD* +%EC1
BL”+AB‘=ZBE’+%AC‘ (i)
Bc‘+ac’=2cr’+§aa‘ ®' )

Adding Eqgs. (i), (ii) and (jii), we get
2(AB?+BC? + ACY)=2(AD? +BE” + CF) + ;' (AB? +BC* + ACY)

3(AB +BC? + ACY)= 4(AD? + BE? +CF)

J4. In APQR P
Now by given condition,
Here, QR+2=2PQ
or QR=2PQ =12 v}
PR=PQ+10 o ([)]
PQ +QR+RP = 40 ... (i)
Put Eqs. (i) and (ii) in Eq. (iii}
PQ+2PQ-2+PQ+10=40 @ R
4PQ=320rPQ=8cm
35. iriesc :EPETEZ 30? equal angles are equal Here,
S0, AC=CO
36. ZLBAL+ £B+90°=150°
= ZBAL+ £B = 90°
£LBAL=9%° - 2B (i)
-

Now in A ABC, ZACB+ £B + LA=180°

=5 ZACB+ £B=180°—90°
ZACB+ £B=90°
ZACB=90"—Z£B e
From Eqs. (i) and (ii) £BAL= ZACB
37. In ABOC
L1+ L2+ £BOC=180° 4

LA+ ZB + £C=180°
1
14l z4- £C=90°
i
%{ﬂ]+é1+ﬂ=9ﬂﬁ'
;
zf'l-i-ﬁ#gﬂ'—zﬁ

Put L1+ £2 in Eq. (i),
1
LBOC=180° - (QU" - E :"—'-‘5&]

—90° 4+ ZA
2

3s8. 21+ 22=73 A
£Q=90°— 21
LR=9"—-2-£3
P

153

Q T 5 R

So, £Q— £R=(90° - £1)—(90° — £2- 23)
£Q-LR= L2+ L3- £ (from Eq 0
= L2+(L+ L)- A
£Q-LR=2 22

%tzq—z_’mum

39. As A ADE~A ABC
So, AD_DE_ AE
AB BC AC

Hence,
40. Here, AC? =7 AB? C

As A ABE and A ABC are equiangular, ¢
50

i A ABE~ A ABC
he ratio of the areas of two similar
triangle is equal to the ratio of their A ‘
corresponding sides) o
Areaof (AABE) AB? AB? 1

Areaof (ACH  AC? "2 AB? 2

41, Area of AFBE =108 cr?
Let each side be 6x,




1 1
BF=-Al=-xgx=
> 3 b =3x

res of AFBE= 30X 2 =3¢
3 =108
=% = x=6em
5 AC'=AB? +BC' =2AB? =3 (3¢)’
AC=351.E cm
42. Here, AD' = AB? + BC? +Cp?
AD'=AC? +pc?
~ AACD is a right angled triangle.
43, Here in A ADC

(. AB = 3¢)

AB? = AD? 4 gp? 0
in right angled A ACD, we have
AC = AD? 4 Cp? i)
Subtracting Eq. (i) from Eq. (i),
ABY - AC? =Bp? — cp?
AB? —gD? =AC? =Cp?
#4. v Cis the base and p is the

alutude of A ABC
Here, area of

ﬁABC=%pc ) p
Again area of
ﬁABt'fz%ah iy A D

r o

c

g

From Eqs. (i) and (ii). we get
1 1
—pc=—gb = pc=ab
2 e 2 ke

45, Given, AC=pC

CZB= LA

= LA= ZB=18°

In A Agc

£C=180° - (LA + £B)
=180°~(38° +38°) =180° - 76° = 104°
" A Acp, £C=180° - 104° = 76°
LA= £C=76° (CD=AD)
~(£A+ £0) =180° - (76° + 76°) = 28°
d A ABC,
A=z

. dD= 180°
. 1o A ADE an

Triangles 3.01

DE||BC A
A ADE~ A ABC
AD AF 2em 3em

D E
3 ]

=— =3 [C=Z=15cm

£C 2 Ve

47. Given,PQ=3cm, QR= 4 cm and B
RP =5 cm

Here, RP? =pg? + QR

S0, PQR s a right angle tniangle,

Both statements | and Il are individually true and statement Il is
the correct explanation of statement |,

48. InAPQY, p

% R
PY!=pQ? +Qy?

F
e PY . P‘QJ + [Qz__n) {I]
And in A XOR,
RX* = QX" +QR?

Hi
= Rx? = [?) +QR

On adding Eqs. (i) and (i),

i i
priepxt=2Q , QR
4 4
= 4(PY? 4+ RX%) =5 (PRY)

49. 1 ZA=360°-Ext ZA
Similarly,

(i)

£B=360°-Ext /B
and L0=360° —Fxt £C
We know thar,

LA+ LB+ ZC=130° B
= 360° —Ext LA +360° ~ Ext /B +360°
= Ext ZA+Ext ZB +Ext ZC=1080°

50. Since, XP||AC, YQ || AB

SEXBP = £YQC
£LXPB= 2YCQ

< AXBP and AYCQ are equilateral
triangles,

Now, XY ||BC

(51

=EBxt £C=150°
~180° = agp°

A
and

X Y
AX Xy

— B c
AB  BC P "

=5 AX=XY (v AB=BC=30cm)
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56. In ACAD and ACEB,
Also, XY +XP+YQ=40 ; - /C=£C
= AX+XB+YQ=40 (XY =AXXP=XE) R e R {F:ar:;,m]
e st
BP=CQ=10¢cm Sides will be in same proportion.
pQ=30-BP —CQ=30-10—10=10cm A 0 ﬂ:%%
' ! : E BE
hat, if two triangles are equiangular, then they are B G
> :::':F:mttit need not o b%el, if two trianiges have equal area, Hence, all three statements are E,
then they are similar. el
57. Here, we see that
52. In AADC A 8
c
D
ZDAC = 180° — 60° —30° = 90° . G
Again in right A DAC,
an 60° =AD (say) This is possible only when ABC is right angled triangle.
a a 58. We know, the sum of two sides is always greater than thiif l
= V3= P e :,’; sides, i
10+ 100> x, 10+ x> 100and 100+x>10
53. Statement| Civen, = 110> %, x> 90
PQ? = MP +NQ? N and x> =110, but x cannot be negartive.
N pQi=1p? +1Q? 90<x<110
59. InADCX
By oA Co=Cx (e
:nETE;a”S' ANLM be a right £3=24 (opposite angle of same sce)
But Z3=.75
Statement Il It also true that L " 50, L4=25
ifina A ABC P In A ABD and A ACX, _
AB*>BC" +CA? then ZACB is obtuse. L= L2 {!r"“"]
Hence, both statements are individually true but statemenc Il is A
not the correct explanation of statement L .
; 2
54. By using the properties of triangle
|
B
1
BDC=5-E,-°.C Lb= /5 [wﬂ"‘ﬂ
55. I Icis crue tha . ; i LB=ACK
s triangles ;ﬁ;;;‘:f:f;ed:ans of a triangle divide it into 60 - A ABD~ A ACX .

IL It is also true that i

. the perimeter of a tria i

_ ngle is gr
than the sum of its three medians, : S

T . 'r¢
Itis true that congruent triangles are similar but €0™°
true. Also, statement 1ll is crue.



41, Hence AD? =8D-DC
' AD_Dc

= BD AD
. A ABC must be right angled triangle,

g2, Since, ZABD= £PQD=190°

G AABD~APQD
¥ BD
s = = aE (by Thales theorem) .. (i)
Since, « ZCDB= ZPQB =gg°
. ABCD~ABPQ,
z_BQ
;_ = (by Thales theorem)
= £=BE}-‘QD = E-_‘I—-'Q_D'
y  BD y 8D
A
c
x
¥
z
a D
. 212 [from Eq. (i))
y X
5 Z4lz1m 1,11
S N o)
63. In right angle A PQR,
&R
5cm
4 cm
o F

Q' =(5f (4 =9 = QP =3 cm

In second A ABC whose sides are 3 cm, 4 cm and 5 cm. S0, the
sides of bach triangle are same, hence they are congruent.

Since, jn congruent triangles corresponding sides and angles of
one triangle are equal to that of other triangle. So, there

E‘““aﬂi also will be equal and intersect at the same point, so
=C, .

Since, bogh the triangles have equal so there angle bisectors will
!*_HIuaI and intersect at the same point. Herce, the radii of

o, "es il be equal

5. (ay = o
two trangles have same perimeter, then it is not
AECessary thay they have same area. So, they need not be
e uent,
s Condition is true, because two triangles are congruent
§ 5) Property,

66.

67.

68.

69.

Triangles 303
Civen, AD:0D=2:7 A

DA=£AD,DD=3AD
9 ]

We know that, centroid makes a
ratio 2 : 1 on the median.

50.AG=§AD.GD=§AD we(i) @

(A)OA = % AD D ¢

3 3

[from Eq. (i)]
3

(R) 00=2 AD :(?-g.m)-—'
9 37 ) 3%z

_7AG

G
50, A is true but R is false.

(A) We know that in a right angled triangle, hypotenuse is a

largest side,

In A ABD, AB'> AD? 0]
In A BEC, BC?>BE? (i)
In AACF AC = CP B (11))

On adding Eq. (i), (i1} and (iii). we get
(AB* +BC" + ACT0) > (A0? +BF + CF?)
A

i) [
(R) Now,
(AE'= AF%) + (BF%-BD?) + (CD? — CE? )
=(0A - OF%) - (0A? - OF?) + (0B -0FY)
- (08" -0D%) +(0C* - 0D%) - (OC? -0E%)=0

Hence, both A and R are individually true bur R is not the
correct explanation of A

(A) By the properties of triangle, it its true.

(R) Itis also true, that the distance between two parallel lines is
same everywhere,

Hence, A and R are true and R is the correct explanation of A

In right A ABC, A
Area = 21 Xaxh I\\

Again, in right A ABC b
Area =—;- XABxDC l
c

= %ab-—-zlx cxp - 7 ~
e ab = p(y/a® +b?) (ecl=a’+b%)
= a’h?= pz{a’ +bY)
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70. In right angled A ABC A
In A ABN,

AN? = AB® +BN®

1

=AB"+B—C—

in ACBM,
CM? =BC? +BM?

s
=BC? +i’% i)

From Egs. (i} and (i)

A 2
ANZ +CM2 = AB? + % +BC* +

_5(AB? +8C)
4
4(AN? +CMY) =5 AC?

71. In AABC

A= %x base x alutude =%b ® AC ¢

AC=—

Using Pythagorus theorem,
AC? + AB? =BC?

BC?

4

’mﬂ.‘ 2
= BC= b—:+ﬁ A

Again in E.ABEA:%XBCXAD

24 2Ab
AT+b el +b'
b!

= AD=

72,

73.
74.

75,

76.

Both A and R are individually true and R is the coreg

explanation of A (by Propeny)

A triangle can be constructed by given all three statemeny,

BD:CD=3:4

and AB:AC=6:8 or3:4

So, in AABC,AD s a angular bisector.

Hence, both A and R are true and R 15 the correct explanang,

of A. ¢

Let ZC=8, then £B=90°-8

In A ADC

ZD=90°,£C=06
ZCAD=90°-8

Given,

and
In A ADE,

/D=90°, ZB=90°—-0,£ZDAB=0 A
and in A ABC
ZC=0,ZB=90° -8, £LA=190°
Given that, PQ=4 cm, QR=3 cm,RP=35cm and EF=9%em
APQR~A DEF

B R

DE EF FD
DE EF DE 9

=3 DE=12cm and P—?-=R—P—

DE FD

4 35

= —_—=—
12 FD

-~ Penmeter of ADEF=DE+EF+FD

=12+9+105=315cm

= FD=105cm



