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Types of Triangle/ AT & YR

Triangles are classified on the basis of angles and sides
sl sl 3 @IUT 3R WSell & MYUW UL afighd
ferar & 2






Right Angled Triangle / §H®IOT 9=t

hypotenuse

If one of the angles of a triangle is right angle,
then the triangle is called right-angled triangle.
In the figure, /B = 90° then AABC is right-
angled triangle.

gfs fedt fays &1 uw o1 wuaeor 2, @ By
auahivT Frgs sgemar €1 1 718 aneRfa °, /B =90°%,
AT AABC HHSHIUT )

In right angled triangle, side opposite to right
angle is known as hypotenuse.
fordt wuaor fys ¥ wuaor & faufa gar &l

-

Feerdar £




Properties of a Right-angled Triangle

HASRIOT AT 1 fawame

(i) (a) Exactly one of the angle is right angle,
A i.e. /B = 90°

Uk HIUT HHKHIUT ZAT & ALid /B = 90°
(b) Exactly two angles will be acute.
hypotenuse 1 IO ARIOT F)
0°< /A <90°, Z/C < 90°

(c) One angle is equal to the sum of other
two angle, i.e.

B C U RIUT 30T 21 FKION & ATEA & airad gl
rq
(o

/B=/A+ /C =90°
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(ii) (a) Pythagoras Theorem : In a right triangle,
the square of the hypotenuse is equal to
the sum of the square of the other two

f sides.

-g qragrE yuy : faedt aueor fAys ° &l @
= aﬁmﬁmﬁmaﬁ%ﬁr’ma‘ummgu
g

Y

§: If a, band cbe three sides of a right-angled

triangle, then according to the Pythagoras
Theorem,

afe a, b 3T ¢ frdt TaamoT fays & &= g
gf, 9 UHgniTE W & 3TTE
@+ B =

Example : 3% + 42 = 52
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(b) Pythagorean Triplets : A set of three
integers a, b, ¢ which satisfy Pythagoras
Theorem (a® + b* = ¢®) or are the sides of
aright-angled triangle is called
Pythagorean triplets.

yrEagriEs feusie : & yutiet a, b 31T ¢ &
g Sl UrEGTIE U (o + b= ¢ ) &l q4qe
ot a1 foredt wwentor frgs @it e 21, urEgriEs
feucie @wgamar 2

The smallest Pythagorean triplet is (3, 4, 5).
gy BrEr grEgnniad feuee (3, 4, 5)
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If (a, b, c) be a Pythagorean triplets, then
a b c
k'k'k
Pythagorean triplet.

afe (a, b, c) yEATRES feuse &1, af (ak, bk, ck)

(ak, bk, ck) or ( ) will also be the

a b c -
zn(k,k,k) of yrggmmias feuee g
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Following Pythagorean triplets are frequently used
in the examinations.

e aragmmftas feuee wdenst ¥ agaraa g8 9§
v (3,4,5),(6,8, 10), (9, 12, 15), (12, 16, 20), (15,

20, 25)

e (5,12, 13), (10, 24, 26)

e« (7, 24, 25), (14, 48, 50), (3.5, 12, 12.5),
(21, 72, 75)

s (8, 15, 17)

B (9, 40, 41)

B (11, 60, 61)

e (LL,V2)
e (1V3,2)

. (2n, n* -1, n® + 1)
N (2ab, a’® - b, a® + b?)
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Whenever a right-angled triangle will be given,
two of its side will be given and you are required
to find the third side by using Pythagoras
Theorem. But now we will find the third side
directly from the above Pythagorean Triplets.

w& off g wuenior fryw faar wan g € 9 gEent 9
T WA &¥eh AT HTAT gidl &1 Uiq 31" §H A6 o=
graaTmiias feuse & areay 9 719 T 9d ¢

In the most of the questions of geometry,
mensuration and trigonometry, we will be

required to find the third side of a right-angled
triangle.

wqrfuta, gafafa i Srerorfufa & sifierrer ot o 70
quehioT s & dEE O A9 T g g



Right & (IADIOT)
_—@\ pythagortan Tripleks

enuge (H)
(‘)} pespendiond -HHPCZ;DS";K (3,‘{,5)
(QTG) (6,8,'0)
» N (9,12,18)

Base (TR ('%'6,20)
PYthagmuy (b) (15,20,2¢)
(huoyCrn. (3{51"\’\2,5&)
(31 " CaFﬂqﬁﬁ SH
) +(4)* < () (0.3 0.4 ;'S) )

A



) Most Common Triplet

(3,4,8) (6,8,10) (9,12,/5)
(5,12,13)

(6,8,10)

e (".2\4,23)

(81 1S,17)

(qu\(o, 41)

("!60.60



(Sl'__g,l’?))
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In a AABC, /BAC = 30° and «,BCA = 60°. If AC = 13
cm and AB = 12 cm, then BC equal to:

AABC T, /BAC = 30° 31 BCA = 60° %1 af2 AC = 13
it 3fw AB = 12 @t &, a1 BC fom o 9 fsaas avmaw 272

SSC CPO 27/06/2024 (Shift-03)
(a) 6 cm /@ \(byrém/ﬁn“r

C (c) 4 cm/#Hl (d) 7 cm/#Hdl

(12)%4 ()2 = (13)*
) W= 169

D %2
2 |
) s GQ -Gy

) Xeg
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Let ABC be a triangle whose angle B is right
angled. If /Cc - 60° and AB = 3cm, then find
the lengths of BC and AC respectively.

T ABC U Tryw € fawenr shior B wusRor 21 afe
/C = 60° 3T AB = 3cm ¥, @1 HUYT: BC 3T AC &l

warE AT i

SSC CHSL 04/08/2023 (Shift-03)

(a) 9cm, 4./3 cm (b) J/3cm,4./3 cm

\(9/ J3ecm, 2./3cm (d) 2cm, 2,/3cm
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3. The angles of a triangle are in the ratio 1 : 2 : 3,
then find the ratio of the corresponding sides.

s s & 0T & U 1:2:3 €, 9 WG qaned &

HAUTA AT i)
SSC CPO 28/06/2024 (Shift-01

(a) 1:2: J3 (b) 1:2:3

¢) 1: /2 :3 \MI:\/E:Z
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The hypotenuse of a right triangle is 6m more
than twice the shortest side. If the third side

is 2 m less than the hypotenuse, find the
area(in m?) of the triangle.

s guaor s @ @ol gad 9t g & @ 9
6m 31fus ¥ afz dradt g, *uf ¥ 2m BET €, @
s &1 &49%e (m? ¥) F1d Fifaul

(a) 130 (b) 100

\(c}120 (d) 110
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4. The hypotenuse of a right triangle is 6m more
than twice the shortest side. If the third side

2 :
22 . et e b
4o gl U T O A weh S @ A A
6m 37fua T afg drad g, Fof ¥ 2m BE ¥, @
P& s &1 @9%wer (m? W) Fa St
8- 10 SSC CHSL 09/07/2024 (Shift-01)
(a) 130 (b) 100
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The hypotenuse of a right triangle is 6m more
than twice the shortest side. If the third side

is 2 m less than the hypotenuse, find the

area(in m?) of the triangle.
U "uHoT s @1 wul 9Ed 9t O & anE |
6m 31fus ¥ afz dradt g, *uf ¥ 2m BET €, @
s &1 g9%e (m? W) Fa i)
SSC CHSL 09/07/2024 (Shift-01)
(a) 130 (b) 100
120 (d) 110
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S. If the hypotenuse of a right-angled triangle is 29
cm and the sum of the other two sides is 41 cm,

. 90 9 then the difference between the other two sides is:
afz fadt wwesror frus &1 &ol 29 A, &, 3w o=
- &l 21 TS w1 A 41 WL, B, A = I A &
(4'|"‘X) drel ahT 3av ATd shifAw|
.
(X) ‘\'(L“—l)z :(Qq)l (a) 2 cm (b) Scm
2 (¢) 10 em ( lcm
=) X+16814%x% 82y =9y
) An 82)( + 840 (X-‘ZO) (X-'Z\):
<0
= 2

:'Z) ‘)(Q-‘ZOX -’Z\x +\“20 - 0
X (x-20)~21 (-2g)c o
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6. Triangle ABC is right angled at B and D is a

3y point of BC such that BD = 5 ecm, AD = 13 cm
and AC = 37 cm, then find the length of BC
in cm.

s ABC, B U7 ®9aIUT § 30 BC w¥ fa<g D 3@

I 122 - vy frua € f& BD = 5 #tt AD = 13 &4t 3iT AC

= 37 94T €1 BC i #iamg (94U, §) 19 Hil

(25 xuq M35 (b) 25

SX1 =3¢ (c) 30 (d) 24
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(iii) In a right-angled triangle ABC, if a
perpendicular (CD) is drawn from the vertex
which is right angle (C) to the hypotenuse

(AB), then

fodt wuaror s ABC W, afg sitd (C) =t &
AUHIVT §, § &0l (AB) U7 & (CD) STelm AT

g, @

(a) (i) a*=xx ¢
(ii) P =y x ¢

(b) p*=xxy

(c) axb=pxc
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In other words, /357 yi&i H,
(a) (i) BC? = BD x AB
(ii) AC? = AD x AB
(b) CD? = BD x AD
(c) BC x AC = CD x AB

1 1
+

CD? BC? AcC?

(d)






A

D

C
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To prove the above formula, we take the 3
similar triangles as shown in the figure.

Iugaa gl w fag & & fou 7w @9 auwg fge
o &, s fa fom o fammar mar 2

Now, use the concept of ratio of the sides of the
similar triangles are equal.

AT BT B1” W AN A
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ABC is a right angle triangle and angle ABC = 90°.
BD is a perpendicular on the side AC. What is
the value of BD?*?

ABC U& @HehivT f9s § 791 ot ABC = 90° %1 BD
A AC W waaw &1 BD? @l W a4 87

SSC CGL MAINS (08/08/2022)

(a) AD x AC (b) BC x AB

(c) BC x CD \_4)AD x DC
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In a right angle triangle with sides 12 cm and
16 cm and hypotenuse 20 cm, the length of
altitude drawn on the hypotenuse from the
opposite vertex is K. Find the value of K.

12 |HT AT 16 |HT i qwvedl 3T 20 W WUl At
U wHaT e W, gupg v ¥ &ol uv @ier war
yideia K &1 K &1 |19 71d &1l

SSC CHSL 09/07/2024 (Shift- 03)

(a) 6.9 cm (bf 9.6 cm
(c) 6.8 cm (d) 8.6 cm
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In AXYZ, /Y = 90° and YN is perpendicular to XZ. If XY
= 30 cm and XZ = 34 cm. then what is the value of YN ?

AXYZH, /Y = 90° % 31T YN, XZ U7 & 21 afe XY = 30 9l
3T XZ = 34 94T, &, 91 YN &1 |F &= &7

SSC CHSL 09/03/2023 (Shift-04)

280 " 210
(a) 17 cm (b) 17 cm

220 240
(c) 17 cm 17 cm

4

8
6






Ad : Am
2Y¥x 0
S
8 5
2Ux1y : gac
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In AABC, ZA = 90°, M is the mid-point
of BC and D is a point on BC such that
AD | BC. If AB =7 cm and AC = 24 cm, then
AD:AMisequalto:

AABcﬁ/A=90°%,M, BC @ W= fa=g ¥ awr D,
BC wt frga tar fag & f% AD | BC. afg AB = 7 &t
3T AC = 24 AWt €, 91 AD : AM forues awmarw 27

SSC CGL 04/03/2020 (Shift- 01)

(a) 168 : 275 (b) 24 : 25
(c) 32:43 (d/336 : 625

H
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In the given figure find AB? - BC??

&1 g 3Mhfd § AB? - BC? A9 hifaiu|

a7 (b) 8
(c) 9 (d) 10
AG' - UxT=28
B*=3x1= Y

.
H8-8¢+ 1



ATHSE«
A
q
D
B
S Atz )

12. In the given figure, AB? - BC? = 5 & AD = 4,
then find DC?

a7 T 3Thfad W, AB2-BC2=5 & AD =4, DC
ATd ahitau?
(a) V10 (b) 2.5

\(9/\/1_1 (d) /7

c  AB'= UX(Y4x)

- B(": ‘)(x(\H,,O
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In a right-angled triangle ABC such that ABAC
Hol = 90° and AD is perpendicular to BC. If the area

of AABC is 63 cm?, area of AACD = 7 cm?, and
AC = 5 cm, then the length of BC is equal to:

us AueRvT iy ABC 3@ UaR & f& ABAC = 90°
T 3T AD, BC UT &aad g1 dafe AABC &l AT%e

A ¢ 63 AU’ T, AACD &l &F%el = 7 96 §, 3 AC =
5 WWr g, 9 BC i &ang g
°S =LXsxAe
(126 > (a) 10 cm (b) 15 cm
S A8 ( @ 12em  |9Q
|
H16801 -2
— ( \S
R QA | 8’8\“
29 '&2\1 GG(I\
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5} (iv) If P and M are two points on the sides BC
and AB respectively of AABC, right-angled
at B, then.

afg B UT HHHIUT AABC i 9sirali BC 99T AB
Ut P a4t M wEyn: |t fag ®, @

‘\ AP? + MC? = AC? + MP?
]
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Points P and Q are on the sides AB and BC
respectively of a triangle ABC, right angled at
B.IfAQ=11cm, PC=8 cm, and AC = 13 cm,
then find the length (in cm) of PQ.

fa P 2T Q wwyr: f1ys ABC it W= AB 3T BC
w fegm &, frve B wrawanor 81 afs AQ = 11 &,
PC = 8 UHl 31T AC = 13 UWl &, @ PQ & @arg
(94T ) AT Hi

SSC CGL 20/08/2021 (Shift- 02)
(a) 4.7 (b) /15

(c) 4.5 \_@/4



BY ADITYA RANJAN SIR

Points M and N are on the sides PQ and QR
respectively of a triangle PQR, right angled at
Q. If PN=9cm, MR = 7 cm, and MN = 3 cm,
then find the length of PR (in cm).

s PQR & W& PQ 31T QR W wHuyl: fag M
3T N from € a9 9 fags Q uv ww=hiur § afz PN
= 9 ¥Ht, MR = 7 &4t 3t MN = 3 &1t £, &t PR
# wErE (A, §) 7 w0

(a) 13 & |

(c) 12 (d) 14



A
€
C
8 = < B
DL€ ave any poinss. D2 € are mid- points.

AD+C 2= ACH € * [AB+ce: Ak €

¥ AD'4+Ce2- A A\
~) A Ce?s s :S A2 N



'COMPLETE |\,/:Y ¥ &Y COURSE (For all govt. ex: sy ADITYA RANJAN SIR

v) ~

AN

B 5 C
If AABC is RAT

AD & CE are medians
4 (AD? + CE?) = 5 AC?
AD? + CE? = 5 ED?
AD? + CE? = AC? + ED?




16.
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In a AABC, /A = 90° if BM and CN are two

BM* + CN*
medians, BC3 is equal to :

AABC T /A = 90° Ifz BM 31T CN a7 urfegesr £ @l

BM? + CN? "
BC? w2 R
SSC CHSL 21/10/2020 (Shift- 03)
(a) - b) -
P i
5 ( 5

\15/2 (d) %
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17. In AABC, /C = 90°, point P and Q are on side
1 \ AC and BC respectively, such that
: AQ’ + BP”?
P ! AP : PC=BQ : QC = 1: 2, then QAB’ is
2 \\ equal to :
= =) » g s ; ;
c= — ‘ AABC T /C = 90° g fa= P 3iT Q 9=r AC 3iT BC
2 & 1 6 . ; ’
" WA sw e g f% AP: PC=BQ : QC = 1: 2,
AQ =Q+q=|3 ~ AQ” +BP’ e
B8P 449= -
- =13
Ag'= 9
= +q - (8 4
(a) = (b)

Wi W s

8 ? S (d)
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BE & CD are medians

If medians are |". (BE L CD) then,
AB? + AC? = 5 BC?

or, b*+c¢c*=5 a*

AO = BC = a.



ATHSE:
b Q

2%
bQ-P QQ: St
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If the medians of two sides of a triangle meet

at right angles, the lengths of these two sides
are of a and b units. The length of third side

of triangle is
w faerdt &, @ 39 I qensil & g a 3T b
TaTE B &) Faus @ dradt g 6 eag €

2(a2 + b?) ’2(a’ + b?)

\)422”,2 ' \/a’+b’
e (@)
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. If in a AABC, BE and CF are two medians

19
A perpendicular to each other and if AB = 19 cm
and AC = 22 cm then the length of BC is:
19 e 22 T AABC ¥, BE 3 CF U% W & waaq
¢ wifcaad & 3fit afs AB = 19 & 3fiw AC = 22
¥t & @ BC @i wa&mE £
(a) 26 cm (b) 19.5 cm
& % C 13 cm (d) 20.5 cm



20. Consider AABC the medians AD & CF intersect
at right angles at G. if BC = 3 cm and AB =
4cm, then the length of AC is (in cm):

AABC W faemr =i, wifemsd AD 3iW CF, @ w
AUEHIUT YT ufaese &Il 81 9f BC = 3 WUt 317 AB
=4 9 g, & AC Hl ware (99 ®) £

(a) V12 (b) 3.5
(c)5 (d) V7



Cosine Rule/ -1 &1 @9+

In any AABC/f&#! fays ABC © If two sides and angle between sides are
given, then we can find the opposite side by

Cosine Rule.
gfe a1 9T 3R st & el &l hioT faar &,
wI-7 & T 9 gn faudta 9= J@ & 9@ @

b’ +c® -a’
CcosA = ho

a’+c’-b’
cosB = o

2 +b? -2




Coseo®

Jz_;

) 129

21.

Q¥I12X10
§‘N-x2

\2‘(‘{ xz
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In the triangle ABC, AB = 12cm and AC =
10cm, and /BAC = 60° What is the value of
the length of the side BC?

ff9s ABC W AB = 12 cm 317 AC = 10 cm, 37 /BAC
= 60° | YAT BC &l #@TE &l U &1 §7?

SSC CGL 01/12/2022 (Shift- 01)

(a) 10 cm (b) 7.13 cm

(c) 13.20 cm \Ml.lii cm

- |2’2+| .)(7. '7()': 12y
\

%= I3
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In a triangle ABC, if the three sides are
a=95,b=7andc =3, what is angle B?

v g ABC H, afe M Yo € a=5,b = 7 3iW
c =3, T B T &7

SSC CHSL 24/05/2022 (Shift- 1)

@ 120°0s120’=-)  (b) 60°  Coseo’s L
(c) 90° Cosqg=0 = (d) 150°

I T Al




23.
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If the measure of the angles of triangle are in
the ratio, 1 : 2 : 3 and if the length of the

smallest side of the triangle is 10 cm, then the

length of the longest side is :
gfe fadt fags & ron &t |99 &1 39 uE 1:2: 3
¥ o fqe =t Wad Bt Yo W @ag 10 | @,
o HEd WSt YT w Aag o 872

20 cm (b) 25 cm
(c) 30 cm (d) 35 cm
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24. The largest angle of a triangle of sides 7 cm,
Scmand 3 cm is :

7 |dt, 5 94t 3T 3 99t g g fadt fryw &
+ta—45° ~b—60°
—— 4 120°

Co80 = 345-1~
QX 3XS AL

S -~ _ o-qo.
E
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. AABC is an equilateral triangle. D is a point
on side BC such that BD : BC = 1:3. If AD =

5.7 cm, then the side of the triangle is:

AABC Twarg fays €1 4=t BC w s fa=g D @
var & f& BD: BC=2:8 a2 AD = 5./7 4t ¥,
@ fraws &t e J| &1

B2x DX ——CQ
(a) 18 cm (b) cm
‘\
&x — (c) 20 cm 15 cm

!
r)('l_l_ (3@1)1:(5\‘:‘)1 ’XQZQS mz& 3)(
—_ _3&)&

:) X2+®\( 2
A°=17S Qs >
)y > ) —~ " 8 XS 215
IEC: 6 85 7



o0 1AM AT H SEs

26.
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In AABC, AB = AC and D is a point on BC. If
BD = Scm, AB =12 cm and AD = 8 cm, then
the length of CD is :

AABC ¥ AB = AC ¥ 3T D, BC W ftua us fa=g 2
afz BD = 5 @, AB = 12 A4t 3iT AD = 8 @t ¥,
af CD &t &ars 7T il

SSC CGL Tier-II (12/09/2019)

(a) 14.8 cm (b) 16.2 cm
2(c) 16 cm _— (d) 14 cm

= | ¢ . X
ey = ke
X%
S 2og
, % . Ni‘i\( ﬂ{i
y Qh(: 80+)('L
9 0 =Y

- 16%- $x4800
DL0C16)-5lx-16)<



Sine Rule/ a1 &1 @3#H

In any AABC/f&d fays ABC ¥
A

Ratio of side and sine of opposite angle of a
triangle is equal to double of circum radius.

frdt s o oe 3w 3ua faudta whior &6t =
EAG LY







4in 106 = 6in(60+4S’)
= 4in60WSYS +COS 60°SiNYS

),
<
+
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27. In a triangle ABC, /B = 30° and ZC = 45°. If
BC = 50cm then find the length of AB/

ferdt frgs ABC #, /B = 30° 3iT /C = 45° %\ afg
BC = 50 € af AB &l #arz 71d il

50
@ \9;/50(\/5 =3

100

© (J3-1) (d) 100(/3 -1)
|0\0 =W




64

£
B 2%

Sing0" X 2%  _

Sin{enn

Togg X 3% - oAy [ F
>

Sindcap

L AMATH S S A P OB &Y ADITYA RANJAN SIR

28. In a triangle ABC, AD divides BC in the ratio
Q 2: 3. If /B =60° and Z/C = 45°, then find the

sin/BAD
sin/CAD ’
frgs ABC ¥ AD Wat BC &l 2 : 3 & 3Ud W
fawfsa @ 1 afa /B =60° 3T 2C = 45° &, &

sin/BAD

sin/CAD W F :
D % < \yﬂ_? 3

/5 ) 5

© T @) J6

= Ab Sineo X2 = Singg X _3 :

X-L =, J_X@

Sinéep.b \2 5"\(-(95
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29. ABC is a triangle with /BAC = 60° A point P
lies on one-third of the way from B to C and
AP bisects /BAC. Find ZAPC.

fiqs ABC W /BAC =60°Z1fag P, BT C &
dra B § Ush-fags gt wr fraw €1 AP, /BAC @i
wufgurtad &ar €1 ZAPC &1 WIH A9 il

(a) 30° \(3)/60'

(c) 60° (d) 90°
Sind < put 8:=90°
en—_- S3in(120-8) | Sinan
S e U "\30
S| Sy T
J__: 6|q(\20 "0)
\




Acute Angled Triangle / ¥gaTh10T AN

If each of the angles of a triangle is accute,
then the triangle is called an acute-angled
triangle.

afe faar ﬁf‘*_{? T Ueh ShivT -q—icf;ml 6\1, Al ﬁ‘ﬂ?{
=JentuT s wgerar g

B ¢ If /A < 90°, /B < 90° and /C < 90°, then
AABC is a acute-angled triangle.

afa /A < 90°, /B < 90° 31T /C < 90° &,
AABC =JehIUT ZiaT &



Properties of a Acute -angled Triangle

gARIvT FAs[er T fAdwarne

(i) Each of the angles of the triangle is acute.

frys &1 u=® &I0T FAROT FhaT 2
0° < ZA, /B, /C < 90°
(ii) The sum of the any two angles of the triangle
is always greater than the third angle.
grar &
(a) Z/A+ /B> /C
(b) /B + /C > /A
c) £LC+ /A > /B



30. Which one of the following cannot be the ratio
of angles in acute-angled triangle?

e ¥ | FF-ar FEwr s & &I @ e

gp (b) 4:1:4

(c)234 d)} 1:1:1

2+S 5> 8






31.

q4

BY ADITYA RANJAN SIR

If the ratio of the angles of a triangle is
59 : 32} 91 then type of triangle is

gfe fadr s & &Hon &1 39 uE 59 @ 32 : 91 ®
at faus @ yan #

(a) Acute \Mght

(c) Obtuse (d) Isosceles



30Vt exa | BYADITYA RANJAN SIR

(iii) The sum of the squares of any two sides of

the triangle is greater than the square of
the third side.

s & a1 garell & am @ A dredl JE
& ot | aAfues g g
(a) AB? + BC? > AC?
(b) BC? + AC? > AB?
(c) AC? + AB? > BC?



r all g PX3 BY ADITYA RANJAN SIR

32. Which of the following can be the 3 sides of
accute angled triangle?

e 0 ¥ @m-d et Ao s &t d@9 9=

& Tehdl &7 i

(a) 2cm,4cm,3cm 2 +37'< 47-
qu+17'> 82\1(:)/cm,2cm,3cm "2+27.< 32

4cm,8cm, 7cm
(d) 9cm, 12 cm, 15 cm



33.

Vt. exz | Y ADITYA RANJAN SIR

X, y and z are the sides of a triangle. If z is
the largest side and x? + y2 22, then the triangle

is a:
X,y 997 z U& Ta9s 2 afq z wad &&= r a9
x? + y2 > 22 g, @ 9w s 2
(a) Isosceles right angled triangle
(b) Right angled triangle
\(/QVAcute angled triangle
(d) Obtuse angled triangle



34. The 3 sides of an_acute angled triangle are

2,48

15,17 and_x cm. if x is an integer then how
many such triangles are possible?

frdt == ot fryw &t @9 qee 15 A, 17 A
mxﬁgl'qﬁx@wg?ﬁ@ﬁﬁe{ﬁ‘fﬂ
q9a 2

(a) 13 M

(c) 29 (d) 15



34. The 3 sides of an_acute angled triangle are

15,17 and_x cm. if x is an integer then how

15 7,8 many such triangles are possible?
frdt == ot fryw &t @9 qee 15 A, 17 A
l mxﬁgl'qﬁx@wg?ﬁ@ﬁﬁe{ﬁ‘fﬂ
] q9a T \/
2. ..1 (a) 13 (b)14
IS+ D% () 20 (d) 15
S1y) %2
X <3
8
Nfz IS-



ATHSKI r all g pXa BY ADITYA RANJAN SIR

’ . 35. The length of sides of an accute angle triangle
5 <')( <'7- are S cm, x cm and_12 cm where S < x < 12.

How many integral solution of x are possible?

farelt ZaRIoT I ® e @ wad 5 A, x

Q"S’d‘(ib‘i WAt T 12 AW F RIS < x < 12 &1 x & e
= -1 Ul F WA 77

(c) 8 \(9/6’



ATHS

8% ) 1s?
%) 161
D12

(S

36.
Y\

BY ADITYA RANJAN SIR

In an acute-a triangle ABC, sides are of
lengths 8 cm, 15 cm and x cm. If x is an
integer, then how many such x exists?

ferdt =gwerior g ABC it WaTeti &t #ag 8 i,
15 AT 30T x AW 8 9fE x UF gUies B, 9 UH x
& foae a1 wva 872

(a) S (b) 10

|-|‘2>x1 \(y/ (d) 60



Obtuse Angled Triangle / 3118 FIvT =eysT

If one of the angle of a triangle is obtuse,
then the triangle is called an obtuse-angled
triangle.

faarentor fras weerar €1

/B > 90° /A <90° and ZC < 90°, then

Triangle ABC is obtuse angled triangle.
fags ABC & sfuamenior fras 21




Properties of a Obtuse -angled Triangle

mmmaﬁmm

In a AABC, /B is obtuse, then
fagsr AABC W /B 3ifue &1, =t

(i) Exctly one of the angle of the triangle is
obtuse and other two angles are acute.

fags &1 U@ @ur fass 3 3= & @
- ¢ AHI0T T B
/B =90°and 0° < ZA, /C <90°




(iii)

BY ADITYA RANJAN SIR

The sum of the two acute angles of the
triangle is less than the obtuse angle.

fas =& a1 Ao & 9 3rfaeR T ¥ &
T
(/A + /C) < /B

The sum of the square of two smaller
sides is lesss than the square of the third
side (the largest side).

a1 BT YA & G T A AT g (WA
aET YA ) = T W FHW T E

(a) AB? + BC? < AC?

(b) AB? + AC? < BC?

(c) AC? + BC? < AB?



37.

If one angle of triangle PQR is greater than the sum
of the other two, the triangle PQR will be:

gfe fAYs PQR &1 U& VT 31 &I HIVH & M H &S
¢ @ faws PQR faw= grm
SSC CPO 29/06/2024 (Shift-01)
\())/Obtuse angle/ 31fia @roT
(b) Equilateral/HHdTE
(c) Right angle/TqahUT
(d) Acute angle/=I4 10T




govt. ex: BY ADITYA RANJAN SIR

38. The sides of a AABC are 12 cm, 8 cm and 6
cm respectively. AABC is :

AABC @il W3l @l #arg whuvl: 12 9dr, 8 |ur 3iN

6 AUl 1 AABC ¥ :
(a) Acute \(l})/Obtuse
(c) Right-angled (d) Can't be determined
2 2
6U+3¢



Jovt. exz | Y ADITYA RANJAN SIR

39. The sides of a triangle are in the ratio 4 : 6 : 8.
The triangle is a/an:

uw fras &t g 4 ;6 :(@)F uTa ¥ #1 W

ar s 72
SSC CGL 02/12/2022 (Shift- 02)

(a) Isosceles trianglewbtuse-angled
(c) Acute-angled (d) Right-angled



130¢x2

BY ADITYA RANJAN SIR

. In a AABC ZC is obtuse and length of side BC

and AC are respectively 9 cm and 7 cm. The
minimum possible length of AB is : (where
length of AB is an integer)

AABC ® /C 31fias shior € 3i0 9= BC 3iW AC &I
ST THEY: 9 WUl 3 7 Wi ¥ AB i a9 WU
waTE $4 el AB @ waTg U Uil ¥)

12 em b—30-cm__
fc—3i-cm _ (d) 14 cm
2 &<y

31\(,5_ _®



11

41.

BY ADITYA RANJAN SIR

In an obtuse angle triangle PQR, angle Q is
obtuse angle if side PQ=11cm, QR=15cm then

find minimum possible integer length of side
PR?

us Afues wior frys o, @or Q stfus whior 71 afy
s PQ = 11 ¥, QR = 15 ¥Wt @@ |ar PR i
a9 wars A g

(a) 18 cm ¥ 19 cm

(c) 23 em (d) 22 ecm



30Vt exa BY ADITYA RANJAN SIR

@ Consider obtuse-angled triangles with sides

H¥¥¥ 9cm, 21cm and x cm. if 21 is the greatest side
and x is an integer, then how such triangles
exist?

uF e wioT gw @t e wuen: 9 wEr, 21
odr 3T x "Wt €)1 afg e & wEw w€t 9qer 21
At § 3T x U guiier § @ e fras gwa #)
(a) 5 _by6

(c) 7 (d) 8

12 <t)( <30

13

1Y,
A\ g '\/' \S/l lécll‘ @lM_



W) AMAT HSEG)I): or all govt. exz By ADITYA RANJAN SIR

A 43. In an obtuse-angled triangle ABC, the length
50 of its longest side AB is SO0 cm and one of the
other two sides is 42 cm. If the area of the

4 triangle is 294 cm?, what is the length (in cm)
of its third side?
& C 49 3

or U fus 0T fAYs ABC W, 3@ WaW w&r WSl
L XaTx H=29¢ 14 AB # warg 50 ¥ ¥ 3T st =Y wwedl ¥ A

ey & A 42 W ) Atz e @ SEwe 294 W
€, A 39l O g W wag (9§ ) @4 82

5 SSC CHSL 11/07/2024 (Shift- 04)
A=\ 1Y4g2 (a) 835 (b) 15v21

= \%‘\'36 (cf 2758 (d) 12V43




Scalene Triangle / ﬁmlg EL )

A If all of the three sides of a triangle are of

different lengths then the triangles is called a
b scalene triangle.

afe fadr s & 991 Y90 1e-376r gl
& %l o Frae faumang szemar g

AB # BC # CA

or a+ b+ c,then AABC is an scalene triangle.



Propertles of a Scalene Triangle

He ﬁaﬁrfr R GILY

A (i) No two sides are equal in length, i.e.
TT’7T Tl IJI"UW:T’T’W’I

¢ (ii) No two angles are equal i.e.
F1E FT HIVT TTEAT AET BTG B

A+ /B +/C

B p- C

ABBC+CAora+#b+c



ATHSE): or all govt. exz By ADITYA RANJAN SIR

A (iii) Triangle may be one of the acute angled,
right angled or obtuse angled.

frqs =gmeRor, TweRor W srfumeror ¥ W O3

c b UF B "kl T
(iv) Perimeter, Semi-perimeter and Area of
scelene triangle
. a e fawmarg fags & aftam, srg-uftam i aawa
9= _Q“'% Perimter/ufiaiu= a+ b+ c

a+tb+c
O\slsaes ~ Sombwertmeter/stafom - =

Area of AABC /a9 ABC &1 &%l
= \/s(s - a)(s - b)(s - ¢)




ATHSEN):
I S5 6%

S= 3x+5%x+6%

2

yovt. exz By ADITYA RANJAN SIR

44. The sides of the scalene triangle ABC are in
the ratio 3 : 5 :_ 6 and the semi-perimeter is
42 cm, w ie"the difference of the largest
and the smallest sides of the triangle?

fodt faumarg s ABC &t qedl &1 31Um@
3:5: 6 3T srg-uftay 42 A4 g1 wa9 =1 3%
Had BT o H o ¥ T § -
(a) 6 cm (b) 12 cm
(c) 15 cm d) /18 cm



Isosceles Triangle / @G AdTg F=eTat

A If two sides of a triangle are equal in length,
then the triangle is called an isosceles triangle.

afq fedt fga &t 31 g & @& aar 2@l,
af frus wufgarg seemar 2

IfAB =AC « BC, then the AABC is an isosceles
triangle.

afs AB = AC = BC @I, a1 AABC Tufgarg #ar 2



Properties of an Isosceles Triangle

~

LCACCICEL CEIRENLCIY

AABC is an isosceles triangle in which AB = AC.
AABC U# wufgang fryqw & fsad AB = AC

A



(iii)

BY ADITYA RANJAN SIR

The length of the two sides are equal, i.e.

AB = AC

The length of the third side will be smaller
or larger than the equal sides.

AT AT Wl AATE ATAT JATAT it FAars | s
ar HH BT GhAT ¢

BC > AB = ACor BC < AB = AC

Two angles opposite to the equal sides are
equal.

T qaredl & faudta &1 T areaw grar )

/B = /C (opposite to the side AC and AB)



ATHSE)I: or all govt. exz By ADITYA RANJAN SIR

(iv) In an isosceles AABC, the median, the angle
A bisector, perpendicular bisector and the
altitude of unequal side is the same and it
divides the AABC in two congruent (equal)
right-angled triangle.

gufgarg f9st ABC W 319U &1 i WiieaanT,

#rd ¥ 3iT a7 favyw ABC =1 21 watmaw (9ur )
B C wuanor fraet # fawrfaa w@ &

In AABC,

AD is the median, the angle bisector
perpendicular bisector and the altitude.

e T
AD | BC and BD = DC, then
AABD =ACD



(V)

BY ADITYA RANJAN SIR

Perimeter, semi-perimeter and Area

gftary, 3rg-uiarg 3T 9w

Perimeter/Uliaiu = AB + BC + CA = 2a + b.
Semi perimeter/ 375 -ufiamg

AB+BC+CA b
= =qa+-—
2 2
A = \f4a2 _b2
2

b

Area of AABC/AABC &l &% = Z\[4a2 -b*



30Vt exa BY ADITYA RANJAN SIR

Note : In isosceles triangle ABC, AABD and
AADC are the two congruent right-angled
triangle. Use Pythagorean triplets in these

right angled triangle.
qiz : wfgarg s ABC %, AABD 317 AADC
gragriEa feuee s wEm w1

a\
H



B C

If AB = AC and BD = DC
= ZADB = ZADC = 90°

BY ADITYA RANJAN SIR

(vi) If a line (which joins the common vertex of
two equal sides of a triangle) bisects the base
then that line is perpendicular to the base
and vice versa.

afe U= @ (A Fr e & 3 que ganei &
Ivafae vid =1 faemdar £) anaw = gafgarfsa
&HTAl £ Al 9% YT U7 o off gt g



AD - olitudt A )
5 nmudian /| AD=| Q% (.g.)
> Jdv bisector
- angl bigectsr - | a%- b2

8& 49

- qq?._ b’).
4

/ h " N4al 2
D b 2

"\. 2
b — Qreq= LXby J_w
2



govt. ex: BY ADITYA RANJAN SIR

(vii) If AB = AC and BE | AC and CF | AB
afe AB = AC 99T BE | AC 3T CF | AB

—> BE = CF

A




govt. ex: BY ADITYA RANJAN SIR

(viii) If AB = AC, E and F are the mid-points
afe AB = AC, E @91 F uex fag €
A

BE = CF



198 —

govt. ex: BY ADITYA RANJAN SIR

45. The perimeter of an isosceles triangle is S0
cm. If the base is 18 cm, then find the length
of the equal sides.

U wufgae fras @ uftam so @@t &1 afe s@e
YW 18 WA &, A sray WAl wi e A i

SSC CGL 07/03/2020 (Shift- 02)

(a) 18 cm (b) 25 cm
Wcm (d) 32 cm
Ja+18= 50

A3 1



MATHSE1I: or all govt. exz BY ADITYA RANJAN SIR

46. One angle of an isosceles obtuse triangle is

Find the measure of its obtuse angle in

egrees.

1 .
TF wHfgag fqs &1 uw wor 28 ° W 7 3H
arfares apror w1 w9 foIit § @ wifeo)

(a) 132° (b) 112°
(c) 121° \(d)/l)zgo




BY ADITYA RANJAN SIR

In an isosceles ALMN, LM = LN, and ZMLN = 37°
Find ZMNL.

U& wufgag ALMN W, LM = LN 3T ZMLN = 37° %I
Z/MNL &I FTd sHhifau)
SSC Phase XII 26/06/2024 (Shift-02)

(a) 60.5° (b) 70.0°
(c) 65.0° 71.5°




MATHSE«):

15

15

govt. ex: BY ADITYA RANJAN SIR

48. If the length of each of the two equal sides of an
isosceles triangle is 15 cm and the adjacent angle

s 30°, then the area of the triangle is:

afe ue wufgarg fqsr & a1 969 ot § ¥ U @i
warg 15 Tt & 3T smE= ot 30° %, A fryw = duwe
AT HL|

6.25 cm? (d) 66.25 cm?



W) AMAT HSEG)I): or all govt. exz By ADITYA RANJAN SIR

¢ 49. APQR is an isosceles triangle and PQ = PR =

2a unit, QR = a unit. Draw PX | QR, and find
the length of PX.

o0 2a APQR U# uufgarg faqst £ 3T PQ = PR = 2a
THE, OR = a 3&TE 2! PX | QR @ifuw 3T PX
i #ATE FATd AT
o "
xX Q /Ba
——a 2= (a) /5a (b) —-
PX=\| 40 Q2 oy L0 @)/
? 2 2
S 5o
KT



7

S50. The length of perpendicular dropped on the
base on an isosceles triangle is 8 cm. If its
perimeter is 64 cm, what is the area of this
triangle? _

fordt wufgae frys & a9 @ S U T &l
oarg 8 wdt 71 afe gwenr ufturg 64 At 7, ar fryw

Co i T 87
120 cm? (b) 124 cm?
(c) 108 cm? (d) 96 cm?
876;10-
1SN



BY ADITYA RANJAN SIR

ABC is an isosceles triangle such that AB =
AC, ZABC = 55° and AD is the median to the
base BC. Find the measure of Z/BAD.

ABC U# wufgarg fawys € 3it AB = AC, ZABC
= 55°, 3{lT AD 3ma BC @i urftaswt &1 Z/BAD

T HWTT AT HiTAT
SSC CGL 09/12/2022 (Shift- 01

(a) 50° (b) 55°

\(c}35° (d) 90°




: or all govt. exz BY ADITYA RANJAN SIR

52. If triangles ABC and PQR are both isosceles
with AB = AC and PQ = PR, respectively, also
Lo AB = PQ and BC = QR and /B = 50°, then what

is the measure of ZR?
¥ R gfe fiyst ABC 3iW PQR =i wufgarg &, = oo
AB = AC 31T PQ = PR %! 39& ®Y & AB = PQ
IT BC=QR % 4T /B = 50° &, @1 ZR & WU

& 87
\_(8}50° (b) 80°

(c) 90° (d) 60°

ARBC = APOR



DVt. exz BY ADITYA RANJAN SIR

53. If the height of an isosceles triangle is 20cm
and the perimeter is 100cm. Find the area of
the triangle?

feredt Tmfgarg s & =g 20 99 &1 24 uftwm™
100 |9t §1 s &t &% A Wi
(a) 300 (b) 500

_lsya20 (d) 630

19¢” So
92 x 20 N '@ s

0




ATHSKI r all g pXa BY ADITYA RANJAN SIR

54. In an isosceles right-angled triangle, whose
perimeter is 2p cm then find the area of

\rfa triangle?
Q ferdt wwenror wafgarg frgs = uftag 2p @t € @@
s @1 aawe grm-
A (a) (3 + 2V2)p cm? \(y/(a - 2V2)p? cm?
0+ (c¢) (2 -V2)p cm? (d) (2 +V2)p? cm?
Q =
= Tiea=2p Ovea= _LXayq -1 Xp* 2L
7 A+3) =20 - = XPx (2-(3)
2) Oz(éi z é_xpvx(u-rg_qﬁ)
Q‘hr R
3 Q = 2) Xp xﬂ 3.
N PQuB) ) k 2‘1\?)



]

A< b 2 55. An isosceles AABC is right angled at B. O is a
%; point inside the AABC. P and Q are the feet of

the perpendiculars drawn from O on the side

AB and AC respectively of AABC. If AP = a cm,

AQ = bcm and /ZBAO = 15°% sin 75°=?

Ys T~ THGEE AABC H #HIUT B HHSHIUT €10, AABC & i

C &g fag €1 P @91 Q %H9: YT AB 3T AC W fag

InLAOA 5'\'\15':%_ O # ST T o7l & uig g1 afe AP = q HHT, AQ =
Cos3o=b _ . b ®H 3T /\BAO = 15° %, @ sin 75° = ?
Ao M .
3 \3 _ W (a) 2b 2
= b g - 2b

) TO < \r \/§a 2a
) ﬂ'o = @\b 3\(‘1 C 'z—b‘ (d) E
3



BY ADITYA RANJAN SIR

APOR and ASQR are both isosceles triangles on a

common base QR such that P and S lie on the same

side of QR. If ZQSR = 60° and QPR = £100°, then find

Z/SRP. o

APQR 3T ASQR Tl Us HHME H19T QR T wHfgarg fays

W UFR &, f& P 3l 8, QR & s & mw fum ¥ afz

/QSR = 60° 31T QPR = ~£100° &, @ /SRP A wHifaUl
SSC CHSL 03/08/2023 (Shift-01)

(a) 80° (b) 60°

(c) 100° (dy 20°




Equilateral Triangle / ¥H4TE ﬁ?lGr

If all the three sides of a triangle are equal
in length, then the triangle is called an equilateral

triangle.
af s auarg wEeman g

If AB = BC = AC, then AABC is an equilateral
triangle.
gf¢ AB = BC = AC &I, af AABC TWaTg &I



Properties of an Equilateral Triangle

G E LI CEE CEIRENL T

Let AABC is an equilateral triangle in which
A AB = BC = AC
9T AABC U& Tvarg s & fsai AB = BC = AC

The length of all the three sides are equal,

(1)

Al YA @l iarg araT gl gl

i.e. AB = BC = AC

All the three angles will be equal and the
value of each angle will be 60°

AT IO i WY SOUaT gidt & 31T U hioT
T WY 60° &I &1

i.e. ZA=/B=/C




or all govt. exz | BYADITYA RANJAN SIR

(iii) Inan equilateral AABC,

quarg AABC U

(a) all the three medians are equal
A wTfemeRTd sTET gt 2

(b) all the three altitudes are equal
A | aTET gid gl

(c) each median = each altitude = -\/2—5- a



or all govt. exz BY ADITYA RANJAN SIR

(iv) In equilateral AABC/@qaTE AABC |

The incentre, the circumcentre, the
orthocentre and the centroid are the same
point.

m%-—d,a@aﬁ,maﬁmmg%fr@
& fag uT g )



(v)

BY ADITYA RANJAN SIR

If altitudes of a triangle are equal, the
triangle is an equilateral triangle.

afs fedt e & ona awer € o frys aoerr
i &



govt. ex: BY ADITYA RANJAN SIR

If P is a point inside an equilateral triangle
ABC, the sum of altitudes from the point P
to the sides AB, BC and AC equal to the
median of the AABC.

afe et auarg st ABC & 3i@T P &g fag €
af P ¥ ST AB, BC 3{T AC UT TT6l 70 &l &
AR AABC i UIfEehT & aTaT gram 2

A







MATHSE1I: or all govt. exz BY ADITYA RANJAN SIR

Let the altitudes from point P to side BC,

AC and AB be h, h, and h, respectively and
the side of the triangle be a, then

urT fag P & 9areii BC, AC 317 AB W Bt U &d
#UY: h, h, 3T h, € a1 s &t 9= a ®, @




MATHSE«): .

(3+2{3+ 5(3:'_\23_._0

> =8,

P=30a:3x16:yg

30Vt exa BY ADITYA RANJAN SIR

57. 'O'isa pomt m the mtenor of an eqmlateral tnangle

'0'qa; Auarg fqe & 9w ¥ us fag €1 0 @
gl & @aad g9 V3 em, 2V3 em, 5V3 cm rq

faas =t uftamg g
\(%8 cm (b) 32 cm
(c) 24 cm (d) 64 cm

Q/\

q



MATHSEI): r all g pXa BY ADITYA RANJAN SIR

/6/0 - 39/ 58. The altitude of an equilateral triangle is 3V3
D cm. Find its area.
U auarg e &t videra 3V3 At 1 3EeRT SEve
3 3 EIGEC AL
- SSC CHSL 05/07/2024 (Shift- 04)
- A‘(Q: —{é—-w'g (a) 9 cm? (b) 27 cm?
A (c)9V3 cm? (d) 3V3 cm?

:q\@



govt. ex: BY ADITYA RANJAN SIR

59. AABC is an equilateral triangle and AD | BC,
where D lies in BC. If AD = 4,/3 cm, then what
is the perimeter (in cm) of AABC?
faqst ABC s wwarg faqw € a4 AD L BC #, W&l
D, BC w fium % afg AD = 4 /3 @t & & fayw
ABC @1 gftamg (|4t 9 ) faasm grm?

SSC CGL 03/03/2020 (Shift- 02)
(a) 27 24

(c) 30 (d) 21




By ADITYA RANJAN SIR

60. If the area of an equilateral triangle is 36./3
cm?, then the perimeter of the triangle is :

afq U wvae s @1 aawe 3g/3 o Wl @,
a 39 T &1 uftam feraar gm?

(a) 12 ecm

Mcm

SSC CGL 06/03/2020 (Shift - 01)

(b) 18/3 cm
(d) 36,3 cm




