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(1)

A plane figure bounded by three lines
in a plane is called a triangle.

Types of Triangles :-

On the basis of sides :-

Scalene Triangle - All three sides are
of different lengths is called a Scalene
Triangle.

ABzBC =« CA

A

B c

Isosceles Triangle :- Two sides are
of equal length, is called a Isosceles
Triangle.

AB = AC
A

B C

Angles opposite to equal sides are
equal.

£B= ,C

Equilateral Triangle - A triangle
having all sides equal is called
Equilateral triangle.

AB=BC=CA

A

- C
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All angles are equal and is equal to
60°

2. On the basis of Angles :-

(i) Right-angled Triangle - In a tri-
angle, in which one of the angles
measures 90° is called a right-angled

triangle.
A
8
._I
g IG ¢ # Base

(ii) Acute-angled Triangle - A triangle
in which every angle is more than 0°
and less than 90° is called an
acute-angle triangle.

A

B C

(iii) Obtuse-angled triangle - A triangle
in which one of the angles is more
than 90° is called an obtuse-angle

triangle.
Note: An equilateral triangle is an

isosceles triangle but the converse is
not true.

e e



o

oo}

The sum of lengths of three sides of

a triangle is called its perimeter.
A

2 .
gs=a+b+cC

BA———=2C
Types of Triangles :-
Angle Sum property of a triangle :
Theorem 1. The sum of the angles
of a A is 180°
Theorem 2. (Exterior angle Theorem)
.- If a side of a triangle is produced,
the exterior angle so formed is equal
to the sum of the two interior
opposite angles.
2ACD = /ABC + /BAC

£4= 1% 22
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Note: An exterior angle of a tr:

ir e'

greater than either of the s
opposite angles.

4>1,and 4 >2

If three sides of triangle be
in order then sum of exteﬁﬁ?d“%d
so formed is 360°. Angley

1+ 2+ 3 =360°

Ble j,
ttrig,

1 2
B C

Some properties of triangle :
Theorem 3. Angles opposite to equal
sides of an isosceles triangle are
equal.

Here AABC is an isosceles ) it
AB = AC

———

ZABC = /,BCA
B ¢
Theorem 4. The sides oppositt ¥
equal angles of a triangle are &

Here, /B= /C> s1=/2
A

+ AB = AC
BAl C




Exercise

LEVEL - 1 5. Im ﬁthicféhgoo’ then yBand /C
{ In the given figure, if ~/ABC = 90°, ::;‘1 ac.ute.
" and ZA =30° then ZACD = Bl obtrisie
A (c) one acute and one obtuse
(d) Can’t be determined
30 6. Ifthe angles of triangle are in the ratio
| 1:4:7 then the value of the largest
' angle is :
L1 2 (a) 135° (b) 84°
B C D () 105°
(a) 120° (b) 100° (d) None of these | -
©) 110° (d) None of these 7. In the triangle ABC, Sldf .BC 13_1::8—
9. Value of xand y is : ducedtoD,AAClZ_)'- 100° if BC = AC,
' then find /ABC is: :
807 X
" y
(a) x=60° y=280° (a) 40° (b) 50°
(b) x=80° y=350° (c) 80°
(c) x=50° y=80° (d) can't be determined
(d) None of these o el g g B D the following figure ADBC, BD =
3. In AABC. a line parali€i 1o ' CD = AC, ABC = 27°, ZACD =Y.
intersects AB at Xand ACat Y : Find the vﬁluc oy :
If BY bisects /XYC, then /CBY :
/CYBis: A
’“ ]
27° J
X Y ' s
B ¢ (a) 27° (b) 54°
(a) 5:4 . (b) 4:5 () 72° (d) 58°
€ 1:1 (d) 6:5 9. ABC is an isosceles triangle with AB
| 4 In a triangle ABC which of the _ AC. Side BA is produced to D such
i (St;it;r]talcnts is necessarily true ? that AB = AD. Find / (zcgoi
: a + BC < AC a) 60°
(b) AB + BC > AC | :c} 190°
(C) AB + BC = AC

(d) AB? + BC? = AC? (d) can’t be determined
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10.

11.

12.

13.

14,

the three angles ofa A:

C, are a
?f’AE-;-’B -=15°andB-C*= 30°, then /A
is equal to: .

23)6%5" (b) 820

(c) 75° (d) 8 e
In a A ABC, IF2/A=34£B~= ,
then ZA is equal to: .

(a) 60° | (b) 30 ,

(c) 90° (d) 120

In the given figure, the side BC- of a
AABC is produced on both sides,

then /1 + s2isequalto:

(a) ,A+ 180°

1
(C) _2— [ZA + 1800) (d) ZA + 90°

(b) 180°- LA

Ina A ABC, /A=x"/B=yand /C
= (y + 20)°. If 4x - y = 10, then the
triangle is :

(a) Right-angled

(b) Obtuse-angled

(c) Equilateral-angled

(d) None of these

It is given that d° = 70°, b° = 120°
then : ’

15.

16.

17.

18.

19,

It is given that AB | g c

Wh:
of the following is trye . higy

My

(a) Xt y= 180°

(b) x+ y=270°

(c) x+ y= 300°

(d) can not be said

If the angles of a triangle are i, the
ratio 2 : 3 : 4, then the largest ang,
(a) 60° (b) 80°

(c) 100° (d) 75°

Of the three angles of a triangle, o
is twice the smallest and anotheri
three times the smallest. then find
smallest angle :

(a) 60° (b) 90°

(c) 30° (d) 45°

The sum of two angles of a triangleis
equal to its third angle. Determin
the measure of third angle :

(@) 100° (b) 80°

(c) 120° (d) 90°

If one angle of a triangle is equal"
the sum of the other two, then ,
triangle is :

(@) Right-angled
(b) Obtuse-angled
(¢) acute-angled
(d) None of these

K
D E 20. Inthe given figure, AC | CE and‘:]uc
(a) c®=130° (b) a° = 110° ZB: 2C =3:2:1, find the
il EaE
(d) Both (a) and (b) are Wrong i {d) 0’
—Advance Masr. .. ‘s n..farﬂ"“"
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21.

22.

23.

24,

B C D

The degree measue of each of the
three angles of a triangle is an inte.-
ger. Which of dthe following could not
be the ratio of their measures ?

@) 2:3:4 (b) 3:4:5

(¢ 5:6:7 d) 6:7:8

In the given figure below, what is the
value of w ?

(a) 100° (b) 110°
(c) 120° | (d) 130°
AB | BC, BD | AC and CE bisects
/C, #A = 30°. then, what is ,CED?

A
D
E
B 0
(a) 30° (b) 60°
() 45° (d) 65°

In the given figure which of the
following statements is true ?

@) PQ = @s (b) PR = RS
©) QR = RS (d) PS> RS

M‘“"’“ Maths- Where Concept is Paramount
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LEVEL - 2

In the given figure, if AD =BD = AC

then the value of 2 C will be ;

2 71°
B
D
w2 142
3 . 3
(c) 39°

(d) None of these

In the given figure, AM = AD, B =
63° and CD is an angle bisector of

ZC, then /MAC =

2

A
D
5 63> | c
T

(d) None of these

In the given figure, /A + /B + /C

+ /D + sE + /F =

A\

C
F B
A
(a) 360° (B 7l
(c) 180° (d) 300




C
i the given figure, 2A +£B T2 e

+ D+ yE+ /L F=
D U
E A D 0w ———C
8. Inthe figure below, if g < 50°« t:thq,
B
E  ax
(c) 180°
il e (@) t<80 (b) s+t<y
B (c) 5!.£)<ta:80 (d) t>80
9. ABC s a triangle. It is given that 5+
¢ > 90° then b is
A
~\ A
(@ a+p-y (b) a-B+y B b
C
; (c) a+{9+r d a+y-p @ .
B In the gven;l ﬁg'ure, BC - AC - AD’ gre&tel' than 90 .
£EAD = 81°. Find the value of x - fb)’ lessaihan 90°
| C) equal to 90°
A E (d) can’t be said
81° 10. The sum of two angles of a triangle s
80° and their difference is 20°, th?
" h the smallest angle :
B " C D (@) 50° (b) 100°
(@) 45 . () 30°
(c) 63° {3; gg, (d) None of these
7. In the given triangle ABC, B( - dii 11. Ifeach angle of a triangle is lessth:: .
- (“ABC B ZBAC) = 30° Th the Sum of the other two, then
g;:a;gfc of Z/ABD is : e triangle s : |
(C) 15° (b) 45° (a) nght-angled

(b) acute-angled
() obtuse-angled
(d) None of these

UAnce Hqths_ Where Concept iSPd!'M

(d) can't be determineq
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12

13.

14.

15.

The angles of a triangle are arranged
in ascending order of magnitude. [f
the difference between two consecu-
tive angles is 10°, find largest angle -
(a] 60° (b) 100°

(c) 50° (d) 70°

if the side BC of a AABC is produced
on both sides, then the sum of the
exterior angles so formed is greater
than ZA by :

(a) one right angle

(b) three right angles

(c) two right angles

(d) None of these

In the given figure, AB divides /DAC
in the ratio 1: 3 and AB = DB. The
value of x :

E
A
108°
Xz
D B C
(a) 90° (b) 80°
(c) 100° (d) 100°
The side BC of A is produced to D. If
1
ZACD = 108° and /B= —2' A then
ZAls:
(a) 36° (b) 108°
(c) 59° (d) 72°
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16.

17.

18.

%“ Maths- Where Concept is Paramount

o

We have an angle of 2‘5" . How big

w*?ll it look through a glass that mag-
nifies things three times ?

@) 25 x4 | (b) 27 %3
10
(€) 2—=x%2 (d) Noneofthese

2

In the given figure below, if AD = CD
- BC, and /BCF = 96°, How much
1Is /DBC?

A E
(a) 32° (b) 84°
(c) 64°

(d) can’t be determined

Consider AABD such that /ADB =
20° and C is a point on BD such that
AB = AC and CD = CA. Then the
measure of /ABC is :

A
1 20
B C I D
(@) 40° (b) 45°
) 60° (d) 30°




(@ 1:3
LEVEL - 3 IC)tl:-?::l' ] {3}?2
= RC 5. Inthe given figure AR,
1. If £A =44 B?P - BR and CN " o Blpe I,
. then ‘»_'_'PRN = = d y g 3
£ .
B - C
(a) S8° (b) 78:
(c) 68° (D 8
2. In the given figure, if /B =,C=15, A c
BC = EC, CD = BC and DE not age
parallel to BC, then /EDB = fm) B (b) 96
A i M (d) 84°
6. In the trapezium ABCD shown beloy
E D ADIchandAB=6ch=7CD:

8, AD = 17, If sides AB anq O
extended to meet at E, fing the

o B c
(a) 18° (b) 12° measue of ~AED :
(c) 22° "

(d) None of these ,
3. In the given figure, if AB = BC = CD
= EF = DE = GA = FG, then x =

D /
6
F

B A D
* (a) 120° (b) 100°
A G (c) 80° (d) 90°
I - 7. In the given figure, ABCD 1s¢
153 rhombus and AR = AB = BP, thentl
O o value of /RTP is
‘(o 180 T
4 7 (d) N(}neof the&:
. In the given fi : _ D C
BCthen 4A: 5 o D ~DE=EC=
A R P
O A B
; (a) 60° (b) 90°
(c) 120° (d) 75

"‘Aduqnce ; Mﬂ"'
Maths- Where Concept is
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k 1.(a)

2.(c)

' 3.(c)”
—

4.(b)
5.(a)

6c)

ts and Solutions:

LEVEL-1

ZACD = /B + /A

= 90° + 30°

= 120°(exterior agnle)
y = 80° (vertically opposite angle)
x = 180°- 50°- 80° = 50°
/XYB= /YBCand /XYB= /BYC
,YBC = /BYC

/B +,C<90°

. JA+, B+ ,C=180°

x+4x+7x=180° = x=15°

- 7x=105°

7.00)

=D

=3
8.(c)

~ACD = ,ABC + /BAC (exterior
angle)

100° = ,/ABC + ,ABC
(- BC = AC)
2 /ABC = 100° = ~ABC = 50°
2BCD = 27°
#BDC = 180° - (27° + 27°)
= 126
. #ACD = 180° - (54° + 54°)
= 72°
D

9.(b)

K}
B C
z1= /2 -+AB = AC
and /3= /4 +AB=AC=AD

B+ ,C+ ,D=180°

Z1+ 42+ o4+ /3 =180°
L2+ 424+ ,4+ 44 =180°

2( £2+ ,4)=180°

42+ ,4=90° = ,C=90°

Since A, B and C are the angles of a
i

. ZA+B+(C=180°

Now, A-B=15°, B-C =30,

¢ Maths. Where Concept is Paramount
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= B=C+30°

S ZA=B+15°=C+30°+ 15°=C +
45°

. A+B+C=(C+45+(C+30°+
C=180°

3C = 180° - 75° = 105° = ¢ = 35°
S ZA =35° + 45° = 80°

Il.(c) Let2,A=3,B=6,C=K
=£,AB=£’AC=£
2 3 6
But /A + B+ _C=180°
K
ZaS K g0 k=180°
2 3 6
o
180° _ o0

o=

12(3-} él = /A + 25 and
Z2=,A+ /6 (exterior angle)
Z1+ /2= A+ (,A+ /5 + £6)
= ,A+ 180°
13.(a) x+y+ (y+20)=180°
= x+2y=160
4x-y=10 =y =70, x=20
-. The angles of the triangle are
20°,70°,90°,
14.(c) a°=180°-d° =180° - 70°
=110°
and C°=d° + /ACB
=70° +(180° - b°)
=70° + 60°
= 130°
15.(b) ,BCA=180°-Y
-, x=90° + (180°-y)
= x+y=270°
16.(b) Let the angles = 2x°, 3x°, and 4x°
+ 2x+3x+4x=180°
— Ox=180°=>x=20°
- largest angle = 4x°= 80°
17.(c) Let the smallest angles = x*
then other two angles = 2x°and 3x°
. x+2x+ 3x=180° =6x= 180°
= x=30°
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LEVEL-2

LctABCbeatriangl s.t 1.(b) .
18.(d) A-q-zB’lc B)+£fc 11
A+ L
we know that (£ o 2
= 180° 1 4
— 2£{C=90° AD = BD
C= = : B
e be a triangle s.t. ZA Z.B - z1= ,2=X (lat)
19.(a) LetABC -
T s '..{3:414'42""21:(%
then, . angle) !
AA-'. £B+£C= 180 - £4= ‘53:.—.. £2x (.',mtm
== A+ A" 180° Now, in A ABC,
— ,A=90° e 71° is an external angle,
20_((1] X ZA:AB:40=3'2- Zl"i' £4=71°:>x+2x=71._.
= 3x+x+ x= 180 . .
— 6x=180° = x=230° .
. sC=x=30° . 3
LECD = 180° - 90° - 30° = 60
180° Vg
21.(d)--(6+7+8)x=180" =>x= 3 # 3
integer 2.(c)
In ABDC, /1 is an external #%
23.")' k0 AA + A:B + AC = 180° . 1= 63° + x k '.
= /C = 60° and in A AMC, /2 isan &
. LBCD =30 <BCD tiven) ey
N ‘ = i
o fg%E:D * £EDC+ ,DCE B {% - ZDQ et P
24 (b g = 63°+ x=x+y:=>y"‘4m0‘
% , APSQ '- ]:.380?‘ = ( 900 + 600, 3.(&) Here in AAEC’ ﬁ
. - A+ = 180° —
In APSR, PR = Rg é AB?[E);,-'— £C .
(» #PSR = ‘_{RPS] £B+£F+ £D=18 i
Adding (i) and (ii) we &
208
— A ﬂ/
"ince Maths- Where Concept i5



£A+ AB*‘ ‘_{C‘F 4"—’D+¢:E+ AF

= 360° =
i Rl E+/B (exterior angle of
4.c) “MEB) =
and £1= zA+ /D (exterior angle o-(d)"
of AAPD) =
s from PMC =
"
9.(b)-
10.(c)
Z1+ 72+ zC= [80°
n LAtZBRH LC* D+ 7E= 180"
B |
5.(c) 0
2N A 11.(b)
Produc BC to D
. /CDA= a+ [} (exterior angle)
InpAADC, x is an exterior angle. 12.(d)
. x= yCDA + ,CAD
x=a+f+y
6.b) ,ACD=_ADC = x
' ZCAD = (180°- 2x)
X 13.(c)
/ABC = /BAC = ?
(.. /ABC + /BAC = /ACD = ¥
£BAC + ,CAD + 81° = 180°
X
- 'i"* (180°- 24 + 81° = 180°
3
T’Z-x =81° = X = 54°
7(0)

1 <ABD = JABC - /DBC
| = /ABC - /BDC
=«ABC - (/ABD + /BAD)

30°
. £C = 180° (50° + 30°) = 100°

2 (£ABD) = /ABC - /BAD
= 30°
ZABD = 15° (- /BAD = /BAC)
s+t+ 50°=180°
s+t=130°
t=130°-s
s < 50° .
t> 130° - 50°
t>80°
a+b+c=180°

. b= 180°—(a+c)

b < 90° [... a+c> goo]
Let ABCbe a triangle s.t.
ZA+ /B =80° ---enoeeeee
(i) + (ii) 2 ,A = 100°= /A = 50°
from (i) /B = 80°- /A = /B =

Smallest angle = /B = 30°

Let /A< /B+ ,C .Then
2,A+/B+ ,C =2 /A < 180°
Z =>A<90°

Similarly, /B < 90° and /C < 90°
Let the angles be x°, (x + 10)° and
(x + 20°). Then, ~

x+ (x+ 10) + (x + 20) = 180°
= 3x=180° - 30° = x=50°
-, largest angle = x + 20° = 70°

Z4=L1+/3
and #5 = £1 + £2 (By exterior

angle theorem)

oA+ s5= g1 (L1 24 23

»1+180°
Z1+2 x90°
2 A+ 2x90°

= /4 + L5, exceeds ZA by two

“oance Maths- Where Concept is Paramount
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right angleBsO 108" = 72"
14.(a) /DAC = 1- - A8 ZBAC _ 3y
Let ZDAB.= e
y+3y= 72°=> ¥
Now, DB = AB e
= DAB=Y ~ 18 |
~ l‘foifm?n— AZACD,,:S CAE is exteriol
le o
ﬁlut;g“== ZADC + X' = 18° + X
— x=90° |
15.(d) A
108°
B C D
LA
:’ 1080 = —5— + ZA
g 108 %2
= =5 ~108" = 2A~ = 72°
16.(d) Measure of the angle will not
change.

Scanned by CamScanner

17.(c)

18.(a)

2% 2y

1

A Tp g :
x+y=180"-D6~m...
Also fOI' A CDB’ ...... \i
4x+ y=180° <—eeee_____

(n) | e ™)
(if) - (i), 3x = 96 or x = 390

#DBC = 2x=64°

A
y 20°
@ C 1 D
AADB = 200
" ACAD = 920)° (AC - CD]

'.o ZACB =20°+200=40°(emmrm]#

L]
LI

of AACD)
e ————"



LEVEL-3
BP = BR
¢BPR= /BRP =x° (let)
and CN=RC  /CRN = ZRNC =
y° (let)
#PBR = 180° - 2x and /NCR =

" 180°-2y

2.(b)

in AABC /A+ B+ ,C=180°
44°+180°-2x + 180°- 2y = 180°

x+y=112°
/PRN = 180° - (x+ y)
= 180°-112°
= 68°
A
D
B 1° 24 C
+ BC=EC
. z1= ,EBC=78°
from ABCD -+CD = BC
LA™ 4D

U U 5 52 5

Z4+ 45+ ,C=180°
74+ 4+ 78° = 180°

2 /4 =102°

24=51°

in ABEC, 1+ 78°+ ,7 = 180°
Z7=102-78 = 24°

L £6=78°24 = 54°

BC = EC=CD (- BC = EC and CD
= BC)

“ In AECD, 42+ (,3+ ,4)+ /6=

180°
L2+ £2+54°=180° [+ (42 =43

* 29,

EC = D

© 2422126 = 42 = 63°= /3

=

+44 = 630
43 = 640_44 = 630 _ 510 = 120
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3.(c)

. AB'BC

Z94=X

S £2=x+ 44 =2x (exterior angle)

[and BC = CD]
9= ,2=2x
43 =x (-, FG = GA)
£1=x+ /3 =2x (exterior angle)

* EF=FG /8= ,1=2x

/5= /A+ 49 = x+ 2x=3x(exte-
rior angle)

CD=DE : 7+ /8= /5
Z7T=3x-2x=x

£10=A+ ,8=3x (exterior angle)

'+ DE=EF . 9+ /6= /10

4.(a)

Z6=3x-2x=x

Now in D ADE,

ZA+ 4D+ /E=180°

180°
7

/X +3x+3x=180° = x=

+ AD =DE

z1=x
/2= ,1 + x=2x (exterior angle)

.. DE =EC

/3= s2=3x
in AAEC, 4 is an exteri~ angle.
s4=x+ £3=3x

. y=,4=3x (~EC=BC)

Maths. Where Concept is Paramount



. = 1: 3
. ¢ = X . 3x
lié]:{B: ;D!é - x° (Alternate
5.0 £ -
5
in 5
2CBD = 180

= 0+ 2 +y = 180°

4 =_3_J
:>iy+§~y+J’°=180°[x=§y’y 8

37 3 ]
— 5y =180° =y =36

o amd z=5 v =96°
:>.'.x=%y=48 and =3

Now in A ABD, .
x* +36° + /BAD = 180 )
— ,BAD = 180°- 36 - 48 = 96

E
Bl L NG
A £ D
Draw CF | | BA

" CF=BA=6and FD = AD - AF
= FD=AD-BC=17-7=10
In ACFD, CF =6, FD=10and CD
=8
thus, /FCD = gg°
= «AED= /,FCD=9g
ing angles)

(correspond-
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ARD = /RDA (o0
f/DAB + /RDA = xﬁR;ABW
rior angle) 2 oy,
similarly,

,BPC= /BCP = y
;. £LABC=y+y=9,
. 2x+ 2y = 180° (- ABeyy,,
bus)
e x+ y = 900
Now in A RTP,
#RTP = 180° - (x +
= 180° - 90°
= 90°

Answer -Key
LEVEL - 1
1. (a) 2. (g 3. (¢

4. (b) S. (a) 6. (g
7. () 8 (0 9 p

10. (b) 11. () 12. (a)
13. (a) 14. (c) 13. (b)
16. (b) 17. (c) 18. (d)
19. (a) 20.(d)  21.(d)
22. (b) 23.(b)  24.(b)
LEVEL - 2
1. (b) 2. (c) 3. (a
4. (c) 5. (c) 6. (b)
7. (c) . 8. (d) 9. (b)
10. (c) 11. (b) 12. (d)
13. () 14. (a) 15. (d)
16. (d) 17.(c) 18.(a
.LEVEL -3
1. (¢) 2. (b) 3. (¢}
4. (a) 5. (b) 6. (d)
7. (b)
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