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Sine FormuLa : In any triangle ABC
\__-_-___‘_‘_'——————-
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Problems

The angles A, B and C of a AABC are in AP and

.\ .P
a:b=1:4/3. If ¢c=4cm, then the area (in sq cm) of h,B, L ane v A
this triangle is (2019 Main, 10 April I1) (B—-ol , B, Bﬂi) 2 omghio
2
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(a) ®) 43 23 @ 2
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Problems
B & EER
Given, b+c=c+a=a+bforaAABCwithusual bre - C_/}_a =6th -
12 13 i ! \3
notation. If sl _emD cosC, then the ordarad b+ VK, cta=z 121K, GHo=RR
o B ® e €]
triad (o, B, y) has a value (2019 MalnNLT Jan i) 2(a+b+c) = 36K
(a) (19,17, 25) (b) (3,4,5)
© (5,12, 13) (D17, 19, 25) axbrc=gw.— (%)
/Q,Dn:(.us;a»c: ol B> Y G0 a=7
@ ﬂ@ b =EE
o e 2 z 2
b= Brdo0? ged a5 B0 s«
b , 2%301°
= \2% _
ol /s (o= OBt 4 +ial-x
5 3 at 2 2ab 2x42k?
(6= (Crd-b 28k +malk - %k - 19 - 4
- S T oot 35 = fokt 3015
s 2 Ce- nggkz o RAIL.L—"'Z' 21
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III. Prosection Formura : (i) a=bcosC+ccosB (ii) b=ccosA+acosC
A (iii) c=acosB+bcosA -
AR N
g bls -
coB blar B-C b—ec A
IV. NAPIER’s ’ANATOGY — TANGENT RULE : (i) tan = _ cot—
- 2 bic 2
- C-A c-a tB o ¢ AB_a—b tC
(ii) tan 5 eia cot (iii) tan 5 b ©
(B=CYy= B=C (atp o (A£) - ach G+ C
2 +<C > 2 ot+b 2
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With the usual notation, in AABC, if

ZA+ /B=120°,a=+/3+1and b=3 -1, then the
ratio ZA : ZB, 1s

@71 (b)3:1
(€)9:7 (d)5:3

(2019 Main, 10Janll)

A+B=120 =) C= 60° A \
/ n(82)= 1

Jm (A=B\ - O—b (s C
(—'-2:) a+b = A-B l,_;'o

@*l -(-L )J [3'50

rp=9 —(
G‘H +3-! A"'B LlZOO _@
= _z (497’_300 == J—%Q :, 20= 2_|D°

K 28 & A= 105 J
R |57
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TriconoMETRIC FuncTions OrF HaLr ANGLES :

, A [eb)se) B _ [06a) c _ [sa)sh)
(i) sm? = \} be : 5111-2— = V ca 3 smz - \’ ab
. A [s(s—a) B [s(s=b) C {‘ s(s—)
(n) COS? = \’l be COSE = \/ ca " COS? = \' ab
A [cbise) A atb+c ,
(iii) tan— = \: ss—a) _ s(s—a) where s= 5 & A= area of triangle.

(iv)  Area of triangle=/s(s—a)(s-b)(s—).
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A A
VI. M-~ Ruce : In any triangle , RETEN TN
(m+n)cot® = mcota—ncotp ~ ) e <
ncotB-mecotC ~ B C
T o ®
Sint=2¢
A :JiaLJ.Sin C 2K
- A = SinC
| #éab%ﬁ T R Poan f b= Lot %0
VII. S absmC= ; besmA= — 5 ca smB = area of triangle ABC. = 4 ca Sinf
. - =1 pcSinh
a _ b _Je _Hp sadive~ 2
sinA  sinB  finC =
Note that R= ——=: Where R s the radis of circumcircle & A 1s area of triangle
/ ———’—__'_’__'____\_ﬁ__.
:g_lgﬁ =) ﬂ;.a_l_:_g
Py :JJ:
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Problems A
— In a triangle, the sum of lengths of two sides is x and = &
the product of the lengths of the same two sides is y. wW-c =Y
If x* — ¢* = y, where cis the length of the third side of 3
the triangle, then the circumradius of the triangle is @+ B —C =ob
(2019 Main, 11 Jan 1) - S
c c —_ =
= s oo +b+2b—c =a
(a) - N 7
© g.v @ = 6hHh e ¢t —ab
Z lol—'cz = b ~ —l
ab, ¢ e the Sidw- q—%;; y Q:b“&
R= skt - sl -
A+b=x ,ab=Y “4b  4upy 3 R
3(.1_ C.l—-_ ld A. —')_.
C= l120°

_ Sial = A .57\5‘&\(20“ :gg
\ A—.J;ab - g2
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VIII. Radius of the mcircle ‘r’ 1s given by:
A A B C
(2) :,_ —"whele 1=(s—a)tan 1 =(s—=b) tan? =(s—c¢) tan?
B
asm,sm, . . é " E o T A
©r= s —4Rsm2 S sm-— i ;ﬁ
&3 <
IX. Radus of the Ex—cucles r, .1, &r,/are given by :
N T . . G - I PR C
@ = e il — M) 1 =stanT: r,=stan: r;=stans
B cosS - B C
x(c’f I, = % & so on \(d)/ 1‘1=4Rsm? . OS> . COS—
o B A C o A B
r,=4Rsm— .cos— .cos— ; r;,=4Rsin—- .cos — .cos—
= 2 2 2 2 2 5.




Problems

InaAABC,let ZC = n/ 2. If risthe inradius and Ris
the circumradits of the triangle, then 2(r + R) 1s
equal to

\_Qiffa.+b (b)b+c (c)c+a da+b+c
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= (5-0 MLl a -y —lL - \
/ 2 SPGB | Gl ¢

T 4. £ -2R
— ARV
= a+btc-2c >~

- g ©

N = o+rb-C

e ——

K [E :a-ﬂ,—&ﬂ‘@

25 2R = AH e
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e LenxgTtH OF ANGLE BisecTorR & MEDI ANS $
Ifm, and [3 are the lengths of a medlan and anan 1gle bisector from the angle A then,

"bc cos
m, \/”b +2c¢* —a’/and|P A
BT _
pedye~
Note that m; + m; + m} = —(a-+b’+c)
B i i




Problems

The sides of a triangle are in the ratio 1 :J/3:2,then
the angles of the triangle are in the ratio
(a)1:3:5 (b)2:3:2 (©03:2:1 (d)1:2:3
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Initiative by IR 330N

/ G-b-C = Sinf:Sip8:8nC

1°G 2 = Sop S.n8: Sin .

_'-i',g_: 1 = Sk Ging:Sin(¢

P=30 , 8=60", C=40>

N
D645 D
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Heights & Distances

SOME TERMINOLOGY RELATED TO HEIGHT
AND DISTANCE

Angle of elevation and angle of depression

If a horizontal line is drawn from the eye of the observer
(O) and an object P is above this line OX, then ZPOX is

called angle of elevation.

- o

Angle of
elevation
Angle of

depression

Fig. 28.1
If an object Q is below the horizontal line OX, then ZQOX
is called angle of depression.
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Problems

Two poles standing on a horizontal ground are of
heights 5 m and 10 m, respectively. The line joining
their tops makes an angle of 15° with the ground.

Then, the distance (in m) between the poles, is
(2019 Main, 9 April Il)

5
(a) 5(/3+1D) (b) =(2+/3) —
(c) 10(/3-1) 5(2 + /3)
4 1S 25 D xzs - g Jst iz age
% d_m‘s.o e (34
> 5( 2403) G = (3 ~ 2+
£3.1

LY /




Problems

Consider a triangular plot ABC with sides AB="7 m,

BC=5m and CA=6 m. A vertical lamp-post at the
mid-point D of AC subtends an angle 30° at B. The
height (in m) of the lamp-post is (2019 Main, 10 Jan 1)

(&) 342_1 (b) 2V21 (o) W3 (d) gm
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[ g ef edien (B 8> L a1

B =L Jqats0-3¢ :Jiﬁ{

h=8D_ 29 .G _ ééﬁ
3

K = G 5

= 2—2_@ = z0 h= 830030

ymz0 =h
BD

= BlDKE /
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Problems E
The angle of elevation of the top of a vertical tower / \
standing on a horizontal plane is observed to be 45° 3o+y =L
from a point A on the plane. Let B be the point 30 m .
vertically above the point A. If the angle of elevation of 3 0+ﬁ =%
the top of the tower from B be 30°, then the distance (in
m) of the foot of the tower from the point A is 50 = ()} ‘ﬁ)
(2019 Main, 12 April 11)
Jd) 15 3+ +/3) (b) 15(5 — +/3) 30 = 2 ((3-1)
(c) 15(3 - +/3) (d)15 (1+ +/3) G
1“& Fuohs < 3ory x= 3B (B3 = 30 (3:6)
* (50 G >
fu IB'D \SD-H:L::\c} y 5(3—1—@

— > -3"::,% =) :__._DE
f * Jen3o =8 HB\ /
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Problems e
ABC is a triangular park with AB=AC =100 m. A JoB= h
vertical tower is situated at the mid-point of BC. If the L
angles of elevation of the top of the tower at Aand Bare [ Sk
-1 -1 .
cot™ (3v2) and cosec'(2v2) respectively, then the
height of the tower (in m) is (2019 Main, 10 April 1) h= 10
(a) 25 ) 20 h 3
a0
(© 105 @) % “ ZBD 1= 32h
R —C = (8h-
/ e = Gl 2f0 = o > A QPP
(B =32 Cedte o = 252 Jond
)
bonf = L Cwd>L _ P L - 5¢
ﬁ n 2112 = _L ﬁ '"5 CL;-:Z.E-)L)
o 5 i<
b:,| 51 =7 I} +6}
AN A o o A
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Problems e
ABC is a triangular park with AB=AC =100 m. A JoaB= h
vertical tower is situated at the mid-point of BC. If the L
angles of elevation of the top of the tower at Aand Bare = [ 4pE
cot™ (3+2) and cosec!(2v2) respectively, then the
height of the tower (in m) is (2019 Main, 10 April 1) h= 0
(a) 25 \®) 20 e 3
o0
© 10J5 @) ;—3% ‘ KB" I~ 3¢k
B —C V2= (g
/ w"‘l =5 Comti! 202 = > A QPR
(4B =302 Cobte o= 22 Jone
)
b = L :
¥2 Sindh #jl_? = -’% ]l:; =h 2 0z 2hh
o = psid
b=(5-1 <7 f+@f: )
Hnaz | ' - ;g|,,+ 7h -_IUU hL: .
__\ (3 T Of: ) _) Z?h — [OUX0 =) =4{4uD




