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PROPERTIES OF TRIANGLES

1.Provethatr + r; + r9 — r3 = 4R cos C'

° Watch Video Solution

2. In AABC, if AD , BE , CF are the perpendiculars drawn from the

vertices A, B, C to the opposite sides, shot that

1 1 1 1 B (abc)®  8A3
D tgp Tt oF = 7 and (it)AD. BE. CF = S abe

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_ZnHmKnFPmvhl
https://dl.doubtnut.com/l/_KlhVth0NQCi1

2

then show that cos 8 =

3.1f sinf =
- b+c b+ c

2\/%COS<A>

o Watch Video Solution

4.In AABC show that

A B C r
s 2 . 2 .92 1 B
sm.?—l—sm.?—l—sm.?—l R (i)
cosA—l—cosB—l—cosC’:l—i—%

° Watch Video Solution

5. Let an object be placed at some height h cm and let P and Q two points
of observation which are at a distance 10 cm a part on a line inclined at

angle 15° to the horizontal. If the angles of elevation of the object from P

and Q are 30° and 60° respectively then find h.

° Watch Video Solution



https://dl.doubtnut.com/l/_KlhVth0NQCi1
https://dl.doubtnut.com/l/_2LMtXczuIXM3
https://dl.doubtnut.com/l/_hCHpGND4D3V4
https://dl.doubtnut.com/l/_hD3IMlwWQd0L

Saq 1D Star Q

cos A cos B cos C B a? + b+ 2

1. Show that =
Show tha a * b + c 2abce

o Watch Video Solution

a cos A b cos B c cos C
2.Prove that — + = — + =
be a ca b ab c

o Watch Video Solution

a2+ +3

3. Prove that cot A + cot B + cot C = A

° Watch Video Solution

1 1 3
= then show that C = 60°

4..In AABC, if
n ’1a+c+b+c a+b+c

° Watch Video Solution



https://dl.doubtnut.com/l/_RDZ9ygF0Zq2o
https://dl.doubtnut.com/l/_3pNjuXYbIGGi
https://dl.doubtnut.com/l/_66X8qc5j2Nak
https://dl.doubtnut.com/l/_rR9D3sUtIwHn
https://dl.doubtnut.com/l/_5Gw2DgaSUyvl

b
5.1f C = 60°, then show that a + =1
b+c c+a

° Watch Video Solution

6. In a AABC if a:b:c=17:8:9 then show

cos A:cos B:cosC = 14:11:6

that

° Watch Video Solution

7.Show that a® cot A + b? cot B + c? cot C = a%c

° Watch Video Solution

1+ cos(A — B)cos C B a? + b?

8. Prove that =
1+ cos(A—C)cosB  a?+ ¢

° Watch Video Solution



https://dl.doubtnut.com/l/_5Gw2DgaSUyvl
https://dl.doubtnut.com/l/_a8L5LEQa2rf2
https://dl.doubtnut.com/l/_DkZgsvg0kCfg
https://dl.doubtnut.com/l/_JTI1cjCCR1Il

9. Show that 4% sin 2C + ¢ sin 2B = 2bcsin A

o Watch Video Solution

10.In a AABC if acos A = bcos B the prove that triangle is either

isosceles or right angled .

o Watch Video Solution

A C
1.In AABC show that (a + b + ¢) <tan. 5+t tan. g) = 2cot. 5

° Watch Video Solution

cot A
12. I

C
: cot g:cot > = 3:5:7then showthata:b:c = 6:5:4.

o Watch Video Solution



https://dl.doubtnut.com/l/_rFXYf39YUjoy
https://dl.doubtnut.com/l/_1XVStI241PBj
https://dl.doubtnut.com/l/_BBYuMClGuJuP
https://dl.doubtnut.com/l/_nnhFNUlL5dya

13. Prove that cot. = + cot. 2 + cot, = = °
. Prove aco.2—i—c0.2—|—co.2_A

° Watch Video Solution

A B
14. Prove that tan. > -+ tan. > -+ tan.

C B be + ca + ab — s?
2 A

o Watch Video Solution

A B C . .
15. If cot. 5 + cot. > -+ cot. - are in AP, then prove that a, b, care in

AP

° Watch Video Solution

B C
16. If sin®. + sin?. 5 + sin®. 5 are in H.P, show that a, b, care in H.

2

° Watch Video Solution



https://dl.doubtnut.com/l/_ej7KuLVwCPp8
https://dl.doubtnut.com/l/_ZlkiZ02Wsd4I
https://dl.doubtnut.com/l/_ZsSYcnEDwPpO
https://dl.doubtnut.com/l/_55gjdN3HHKUV
https://dl.doubtnut.com/l/_sazmpSEEV1ug

B — _
17.In AABC prove that tan( C) b—c

= t, —
n cot. -

o Watch Video Solution

1 1 1 1 a? + b +
18.Show that — + St t+t5=—g
r Ty 5 T3 A

o Watch Video Solution

2

1.Show that r(r1 + r2 + r3) = ab + bc + ca — s°.

° Watch Video Solution

r1(re + 73
2. Prove that ( ) =a
\/T1T2 + TaT3 + 737

° Watch Video Solution



https://dl.doubtnut.com/l/_sazmpSEEV1ug
https://dl.doubtnut.com/l/_CP391cTEDy3v
https://dl.doubtnut.com/l/_dRPNv0SurX9k
https://dl.doubtnut.com/l/_CRQSRn8Xqy6j

3. Prove that 4(r17y + rors + r371) = (a + b+ ¢)?

o Watch Video Solution

4p that 1 1 1 1 1 1 abc 4R
. Prove tha _— — _— — _ | = — =
T 71 T () T T3 A3 7'232

° Watch Video Solution

C A B
5.Show that (71 + 72)sec’. 5 = (r2 4 73)sec’. 5 = (r3 4 71)sec?. 3

o View Text Solution

6.Showthat ri + 79 + 73 — r = 4R

o Watch Video Solution

7.Show that r + r3 + r1 — r2 = 4R cos B.


https://dl.doubtnut.com/l/_GMMmKV8e9xEp
https://dl.doubtnut.com/l/_QETUa7rWL8DW
https://dl.doubtnut.com/l/_TG5YoqAmpFeC
https://dl.doubtnut.com/l/_BYsrT42B1SLK
https://dl.doubtnut.com/l/_4XPDwAE2Yfqq

° Watch Video Solution

8. If A, A;, Ay, A3 are the areas of incircle and ex-circle of a triangle
1 1 1

1
VA VA4 & Va

respectively then prove that

° Watch Video Solution

9. In a

65
AABC if a=13,b= 14,c = 15 thenshowthat R = 5= 4,r; =

° Watch Video Solution

10.Ina AABC if r1 =8,7r2 = 12,73 = 24 find a, b,c.

° Watch Video Solution

Mifr; =2,rp = 3,r3 = 6 and » = 1, prove that a=3,b=4 and c=5.



https://dl.doubtnut.com/l/_4XPDwAE2Yfqq
https://dl.doubtnut.com/l/_bogBH6RRtgC9
https://dl.doubtnut.com/l/_6wnIjmTmfSqi
https://dl.doubtnut.com/l/_XeZCqbqNdE0n
https://dl.doubtnut.com/l/_RUwiffOWmPpY

° Watch Video Solution

T1 T2 T3 1 1
12.In AABC that — —_ -2 - - _
n prove tha ” + - + " . R
° Watch Video Solution
b— be — _
13.In AABC, showthat 2o "1"2 _ 27 TaTs GO TSM
Ir3 ™1 T

° Watch Video Solution

14.1f py, po, p3 are altitudes of a AABC then show that

1 1 1 1
- 4+ — 4+ — ==
yul D2 b3 r

° Watch Video Solution

15.If Py, P», Ps are altitudes of a AABC then show that
1 1 1 1

Fl+P2 Py 13



https://dl.doubtnut.com/l/_RUwiffOWmPpY
https://dl.doubtnut.com/l/_BuG0LMVFgEUb
https://dl.doubtnut.com/l/_MhALJU5Rc9RI
https://dl.doubtnut.com/l/_DwgPg7XtrZGq
https://dl.doubtnut.com/l/_uFgmGWK89N8w

| ° Watch Video Solution

16.If Py, P», Ps are altitudes of a AABC then show that

(a,bc)2 8A3
P PP, = =
149173 SR abe

° Watch Video Solution

17. In AABC , with usual notation show

(a+b+c)2 B cot.%—l—cot.g%—cot.%
a’ + b + ¢ cot A + cot B + cot C

that

° Watch Video Solution

2/b A
18.1f a = (b + c¢)cos 6, then prove thatsinf = b\—l/—_z cos (—)

° Watch Video Solution

24/ in A
19.1f a = (b — c)sech, then prove that tanfd = 7 be SH; .
—c



https://dl.doubtnut.com/l/_uFgmGWK89N8w
https://dl.doubtnut.com/l/_rgLObo8sxQVi
https://dl.doubtnut.com/l/_2eJUp1N4vbnm
https://dl.doubtnut.com/l/_FXvpYdcLl1vD
https://dl.doubtnut.com/l/_e0pgjaI8zEDo

° Watch Video Solution

A B C A
20.In AABC provethat acos?. =bcos?. —ccos®. — = s + —
2 2 2 R
o View Text Solution
Laq Saq Vsaq 2 Dhardq 3 Dmis Q
2 b2 inC
11f 2 il = o ,then ST. AABC! is either isoceles or right

a> — b  sin(A — B)

angled triangle .

° Watch Video Solution

2.Ina A ABC ifa® + b* + ¢ = 8R? then show that A ABC'is a right

angled triangle.

° Watch Video Solution



https://dl.doubtnut.com/l/_e0pgjaI8zEDo
https://dl.doubtnut.com/l/_lJPnb6AR8RF8
https://dl.doubtnut.com/l/_ZxbnREvmxKga
https://dl.doubtnut.com/l/_lSixO3ODT0rw
https://dl.doubtnut.com/l/_zkmVgetKuPoL

3.In AABC show that Zag cos(B — C) = 3abc

° Watch Video Solution

A C
4.In AABC prove that cos. 5 + cos?. g 2 r

o Watch Video Solution

5. If P, P, P; are the altitudes of the AABC then , show that

1 1 N 1 cot A + cot B + cot C
P P} P? A

° Watch Video Solution

A A
6.In AABC provethat (b— c)’cos’. 5+ (b + ¢)? sin?. 5 = a®

° Watch Video Solution



https://dl.doubtnut.com/l/_zkmVgetKuPoL
https://dl.doubtnut.com/l/_jY1dfaTYyy1F
https://dl.doubtnut.com/l/_hbSfxusT3NZg
https://dl.doubtnut.com/l/_rvS8QbhiB4qx

7 Show that c—bcos A cos B
.Show tha =
b — ccosA cos C

° Watch Video Solution

B
8.I1f b +c =3a, then find the value of cot. 7c0t. %

o Watch Video Solution

9. Show that 2(bccos A + cacos B + abcos C) = a? + b* + 2.

o Watch Video Solution

10. Prove that a(bcos C' — ccosB) = b? — ¢?

o Watch Video Solution

M.Ifa = 26,b — 30, cosC = 63/65,then find ¢


https://dl.doubtnut.com/l/_IJ4ObOYnmkKB
https://dl.doubtnut.com/l/_sDcmCnxgMR9o
https://dl.doubtnut.com/l/_P0827k7Hd4uz
https://dl.doubtnut.com/l/_RwiTH5er6eMU
https://dl.doubtnut.com/l/_0ZIIiey3QSDW

° Watch Video Solution

5
12. If tan. — = — and tan. — =

then determine the relation
2 6 2

between a, b,c

° Watch Video Solution

a? +b -2 _ tanB

13.P that =
YR 2T 2 T tanC

c

o Watch Video Solution

14. What is the value of r/R in an equilateral triangle .

o Watch Video Solution

15.If rr2 = rirsthen find B.

o Watch Video Solution



https://dl.doubtnut.com/l/_0ZIIiey3QSDW
https://dl.doubtnut.com/l/_IzIsAGUHTG8x
https://dl.doubtnut.com/l/_KEIyhykA6WIm
https://dl.doubtnut.com/l/_jwUXQOObyOyw
https://dl.doubtnut.com/l/_3h2biGmPTDwM

A
16. Express Z 71 cot. 5 interms of s .

° Watch Video Solution

A
17. Show that rr; cot. 5 = A.

° Watch Video Solution

18. In AABC , show that the sides a, b, c are in AP ., if and only if

r1, T9, T3 arein H.P

° Watch Video Solution

19. If the lengths of the sides of a triangle are 3, 4,5 find the circumradius

of the triangle .

° Watch Video Solution



https://dl.doubtnut.com/l/_3h2biGmPTDwM
https://dl.doubtnut.com/l/_Pw5TsvBrMYrq
https://dl.doubtnut.com/l/_jW6M2C0HxFpL
https://dl.doubtnut.com/l/_DNFssmJzJVdE
https://dl.doubtnut.com/l/_dsfMe90u5ybi

20. If the sides of a triangle are 13,14,15 , then find circum diameter .

° Watch Video Solution

21.If a=6, b=5 ,c=9 then angle A.

° Watch Video Solution

22.1f a=2,b =3 c=4 then find cos A.

° Watch Video Solution

23. Show that Z (b+ c)cos A = 2s Prove that

(b+ c)cos A + (¢ +a)cos B+ (a+b)cosC =a+b+c

° Watch Video Solution



https://dl.doubtnut.com/l/_dsfMe90u5ybi
https://dl.doubtnut.com/l/_YNVdOymLG85o
https://dl.doubtnut.com/l/_oHLkHvtlUyoa
https://dl.doubtnut.com/l/_BzKzbUPiAflP
https://dl.doubtnut.com/l/_zhpqfMzRzv1k
https://dl.doubtnut.com/l/_C6MZ8mvbmVl7

24. If (a+b+c) (b+c-a) = 3bc then find angle A.

° Watch Video Solution

A
25.In AABC prove that (b — ¢)? cos®. 5

A
+ (b4 c)?sin’. 5

=a

2

o Watch Video Solution

26. If tan.

A
= k cot. g then find k..

° Watch Video Solution

c—bcos A cos B
27.Show that =

— ccosA cos C

° Watch Video Solution

28.In AABC, find bcos’. % 2 g

+ ccos”.



https://dl.doubtnut.com/l/_C6MZ8mvbmVl7
https://dl.doubtnut.com/l/_02jDFzOUGDPF
https://dl.doubtnut.com/l/_C5cPGNGqJdBn
https://dl.doubtnut.com/l/_O5j3Uv9WZsm6
https://dl.doubtnut.com/l/_9z3LvzsH7NaK

| ° Watch Video Solution

b+ec

A
29. If cot. 5 = find angle B

o Watch Video Solution

30. Show that b sin 2C + ¢®sin 2B = 2bcsin A

o Watch Video Solution

B _ ¢ sin(B-C)

31.In AABC show that =
a? sin(B + C)

° Watch Video Solution

2A
32.Show that acos A + bcos B + ccosC = =

° Watch Video Solution



https://dl.doubtnut.com/l/_9z3LvzsH7NaK
https://dl.doubtnut.com/l/_ON3YHdEyA7DD
https://dl.doubtnut.com/l/_b8lCnghWGfVV
https://dl.doubtnut.com/l/_s3vughUdHyoy
https://dl.doubtnut.com/l/_AbkuAzd3l62m
https://dl.doubtnut.com/l/_R2v0N7rHlYno

33.Show that a?sin2C + 2 sin24 = 4A

° Watch Video Solution

34.In AABC, prove that 1 + 1 + 1 = l
1 T T3 r

° Watch Video Solution

35.Show that rrirors = A2

° Watch Video Solution

36.If A = 90°, showthat 2(r + R) =b+c

° Watch Video Solution

37.1fs=12and A = 90° then find the value of r;



https://dl.doubtnut.com/l/_R2v0N7rHlYno
https://dl.doubtnut.com/l/_ephZNk1HMZ0r
https://dl.doubtnut.com/l/_v3Z1qSuaz0f0
https://dl.doubtnut.com/l/_aaKAMgk5Eo1y
https://dl.doubtnut.com/l/_j4U2nSWpzxfq

° Watch Video Solution

38.1fa=18,b=24,c=30,find r; .

° Watch Video Solution

39.I1fa,b,carein A.P.,then show that 3 tan. %tan. % =1
° View Text Solution
A b
40.If a cos>. % + ccosz7 = 37, then show that a,b, carein AP

o Watch Video Solution

41. Two tress A and B are on the same side of a river . From a point C in

the river the distane of the tress A and B are 250m and 300m respectively


https://dl.doubtnut.com/l/_j4U2nSWpzxfq
https://dl.doubtnut.com/l/_0uom4ofTa73i
https://dl.doubtnut.com/l/_vxvSSHhGtLw1
https://dl.doubtnut.com/l/_kBXXav6kBUg7
https://dl.doubtnut.com/l/_YZW4OtuPtZ0L

. If the angle C is 45° find the distances between the tress (use

V2 = 1.414)

° Watch Video Solution

42. The upper3 /4™ portion of a vertical pole subtends an angle
tan~!(3/5) at a point in the horizontal plane through its foot and at a
distance 40 m from the foot . Given that the vertical pole is at a height

less than 100m from the gound ,find its height .

° Watch Video Solution

43. AB is a vertical pole with B at the ground level and and A at the top .A
man finds that the angle of elevation of the point A from a certain point C
on the ground is 60° . He moves away from the pole along the line BC to
a point D such that CD =7 m .From D . the angle of elevation of the point

Ais 45° [Find the height of the pole.

° Watch Video Solution



https://dl.doubtnut.com/l/_YZW4OtuPtZ0L
https://dl.doubtnut.com/l/_am5O1sHxsxDw
https://dl.doubtnut.com/l/_FakOm1AgB868

44.The angle of elevation of the toop point P of the vertical tower PQ of
height h from a point A 45° and from a point B is 60° , where B is a point
at a distance 30 meters from the point A measured along the line AB

which makes an angle 30° with AQ . Then the height of the tower is.

o Watch Video Solution



https://dl.doubtnut.com/l/_FakOm1AgB868
https://dl.doubtnut.com/l/_4rAvjjSVc0mV

