=¥ SAFALTAgo

Trigonometric Ratios

4 SAFALTA COM

e by I

[ Vishal Garg (B.Tech, IIT Bombay) J




Basic TRIGONOMETRIC IDENTITIES :

(#)  sin?6+cos?B =1
@) sec?6—tan?6 =1
(®  cosec’®—cot?6=1

2z & _
Seciop — Jamiee = 7]
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-1<sm6 <1; —1<cosB =1
|sec6|21 v 06eR
|cosec(—)|2l v 6eR
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InrpORTANT T' RATIOS:

(a) smnmt=0 3 cosnm=(-1)* : tannmnt =0 where ne 1
(2n+1)=n » (Cn+Dm -
(b) sin > =(-1)" & cos———— = 0 where nel & 30", 45 ¢, 907
—— ST[ 2 -]
(c) sin 15° or sin — = V3 A8 cos 75° or cos — : 5,75
150 T [N+ P Sn
cos 15% or cos 15 = > sin 75° or sin T
15°= \/3—1 =2 \/g - 75° - 75° = Q = \/— = 15°
tan 15° = Bl = cot . tan e cot
T 2442 T
(d) :E_:f":_\/_']: tan = J2-1 tan— \/_+1\
T 5-1 n 5+1
(e) sm—— or sml8°= L & cos 36° or cosT = Vs
10 4 —— 5 4




TricoNoMETRIC FuncTiOoNs OF ALLIED ANGLES :

15 {0430
1§0-30

¥ a+30
360-70
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If 6 is any angle. then — 6. 90+6. 1806, 270+ 6. 360+ 6 etc. are called ALLIED ANGLES.

Ja)
(b)
(©
(d)
(e)
®
(2

s (—6)= —smb «20s (—6) = cos6

sin (90°-6) =co0s6 :¢0s (90°—6) =smbo
sm (90°+6)=cos6  :cos(90°+6) =—smb
sin (180°-0)=smO :cos(180°-6)=-cosHO
sin (180°+6)=—smO :cos(180°+6)=—cosH
sin (270°-68) =—cos 6 :cos (270°-6) =—sm®H
sin (270°+6) =—cos6 :cos (270°+6) =smb

Gin 3 30 - Sn [360-3?) = —=Sp 30’-_-_15_

st
sine & cosec v
only + ve All +ve
tan & cot cos & sec
only +ve only +ve
/ 3

= Sin )= - i s
S E:"f"lgi-{d’ (w60 = _5
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Problems = = o
@ oot =(ox) 00

The expression |
3|—sin4 (3—n - a] +sin? @r + 0{).|
2 |

) [Sinﬁ (g + a] +sin® Gn - Uﬁ)}

is equal to
(a) 0 LT
(c)3 (d) sin 4o + cos6a

3(} - 2004 % — 2 (; _ 3 Sidele's/
3o Easas - 2 rogIE =

([G!bﬁd" +51'ﬂ1|§ - SJ-[ fy:go(. 'f'Si'ﬂsd:_l\

2 2, 6.2
Gt Siva = ( (o7 +85ul) — 20 olinet
= |- lCm1&S;ntd

Clasicta = [(a SRV T A

v A+
= (lr2sofug - — G USind)

—
—

| — 3 Sina.

N /




b A Problems
Ifitan® = - | thensin 0is ‘lfz,“-‘E
3 Sl =4 g
4 4 4 4 h=5 g
a) —— but not — —Zor=
(a) = 5 '] A
(c) %but not —% (d) None of the above
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TricoNOMETRIC FuncTtions OF Sunt OR DIFFeReNCE OF Two ANGLES :

o

>y
()
C

¥ (#)

s (A =B)=smA cosB £+ cosA smB

cos (A£B)=cosA cosB F smA smB

sin*A — sin’B = cos’B — cos?A = sin(£3) : &Q\_—_B,)
cos?A —sin’B = cos’B — sinA =cos (A+B) . cos (A—B)

CotA cotBF1
tan(A+B)=_"8A =B “@ cot(A£B)=
1+ tanA tanB cotB £+ cotA

= SAF

ALTA com

An Initiative by RIS




Problems

If o + B:gand[3+ Y =0, then tan aequals

(a) 2 (tanP + tanvy)

e

(b) tanP + tany
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don ( AB)= 4 A1HE
I;iﬁnﬁdmb’

U tanP + 2tany (d) 2tanP + tany
/ D odseex B;YZC’E 2.3 Y = don o —F#lS \
= B
d=%_8 Jmo = Jon B +2denY
- y0lZ -
d-_-MKh :’!'ﬁh\/ - :J'ﬁﬂd.-“-‘-WLB
Hnd = L JnN = Hno—dpf
1+

T
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FactorisatioNn OF THE Stat OR DIFreReNCE OF Two sINES OR COSINES

: ; . C+D C-D . ; C+D . C-D
(a) smC +smD =2 sm cos (b) smC —smD =2 cos s
S 2 2 re—— 2 2
C+D C-D . C+D . C-D
(¢) cosC +cosD =2 cos cos (d) cosC —cosD=-2sm sin
Rt 2 2 \ l 2 2

TrRAaNSFORMATION OF PROl—)l'(.’IS 1\18 Star OrR DIFFerRENCE OF SINES & COSINES :
(a) 2 MB =sm(A+B) +sm(A-B) (b) 2 cosA smB =sm(A+B)—sm(A-B)
(¢) 2 cosA cosB =cos(A+B) +cos(A-B) (d) 2 smA smB = cos(A-B) — cos(A+B)




o SAFALTA com

Pr.obl ems [ An Initiative by PRI
|+ (5520 = 204 B
|— (028 = 250

The value Of COS2 10° — cos10° cos 50° + 008250/0 18
i - ¢
2019 Main [ C4 ) zfm (_C:LL,DJ . M—_—Z’y

(a) :—;(1+ cos 20°) (b) g+ cos20°
(c) 3/2 (D374
g: _:1L [:ap?m'- o o1 G §0° + 2.l 52) = 151 +J;£zf7/r;u°hap‘ron -Cméoi] \
= 4 [T wes (oo rtoid) ¥ ol | T2 41 (b~ 65
=¥,

"-J_L[;_ 1 cﬂza'~£_@gao°+6thj

S 4 (3 + 26 —lohs” +Cows' ] 2 3 [l

o /
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MuLTiPLE ANGLES AND HALF ANGLES :

: : : - Sinafi= 25hALen= 240
(a) sm2A =2 smA cosA : smb=2 sm_-Cos — |+
(b)  cos2A=cos’A —sin’A= 2cos A- 1— 1 —7 Siit?A 5
T Yo A 76 (2R Gop-Sviths 2lui= 1-25ide
cos B =cos?— —sin*— =2cos’— —1=1-2sin’*—.
2 2 2 2 — (—m A
5 P o 1—-cos2A —_—
2 cos"A=1+cos 2A M tancfA= —— l+darH
1+cos2A
o1 2 6 — hbﬂ’:ﬂﬁ
-sm-;—l—cosﬁ I Janh
o 2tan(6/2)
S =
e e 2(8/2)
., [cos2A = M (e) sin3A=3sinA—4sin’A
I+tan”A 3
3tanA—-tan” A
§] cos 3A=4cos’A — 3 cosA (2) tan 3A =

— o 1-3tan’ A




Problems
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D-1 <e-8 £ XA_g4
3 5 o:a-a%. L 7 1 4
If cos(o +B) = —, sin(a. — ) = —3 and 0 <g\£¥ < . then P Max Pin
tan(Za) 18 equal to (2019 Main 8 April l) 0 2 a8 2R
OF<NE © = @ 23 &
52 16 52
/ ColatB)=3 , Srle-8l=5 Go(a48Y= 3 2) H(a+B)< 4
s 13 5 3
2 = Jm (o8 +a-8) 5{n(_d~—*3§=_?3 =) i (€D ::{
= 7
= don [+ (0.8 4
Fnmad [E)+-Hﬂ _) Etf; D VTR
| = $nfar )30 (v-») | —4 , < 26-20 | 6
3 |12

\_
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Problems

Gin 0+ G 0= <2 (el

L . & k
Let f, (x)=—(sin” x + cos” x) for k=1,2,3 ... . Then, for
g k Sive o+ = (=30 0D

all x € R, the value of f,(x) — fs(x) is equal to
(2019 Main, 11 Janl)

/ 1 5 -1 1
. b) = - d) —
\m/12 ® 2 © -2 @ 1

/ Pl = P (5) \

4 (Stm43c+(¢1‘a\3 - —lCSf'"G"‘ ("3
4 £

2 .1
+ (1= 26le oy — L (1= 35 ulen)
A 6

=1 -k - J_LSM +4 Sl

4

\_ /
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Note : (3=

1
sin A sin (60°-A) sin (60° +A) = Z sin 3A v

e, S

1
cos A cos (60°—-A) cos (60°+A)= F cos 3A
\_

tan A tan (60°-A) tan (60°+A)=tan 3A

~

(A) % (B) % (C) % (D) None of these

\_Fhe value of sin 20° sin 40° sin 60° sin 80° is -

Singe® [ Sinzd’ Sinsd Sin g¢)

Cingo® j:S'.'w’).t)" Sin(60-20 'Sfﬂ(ﬁO‘i‘?,ODj ’
Sl‘héo’x{ Sinéx2) = 3 S0 = lz, x(%) = 3

N ‘ J




Problems

The value of sin10° sin 30° sin 50° sin 70° is
(2019 Main, 9 April 1)
1

1 1 1
. _ . d —
® - (b) > ‘“’/16 @ —
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/ Sinzo [-anlnn - 3in CfJU“-'iD) S (50-!-]::)3

S30 % .z-fi anQ‘AID’j

2
1 Siin ?JI'J‘: = 1 2-—
4“7 i GV = g




Continued product of comsine Series :

1
20 S cosA cos 2A cos 4A cos 8A ... cos®= . @
xSl N\ AN T @%sin A

— Sinbd SIBO~ | §ini60 < 0y 320
e N\ T NN ST

500 (B (20 (ot (080 - (o160~ (0320
S\'ﬂ& -

- S"l-v" 6!19
26 Sinl
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Problems — = S
The value of
COS'1 COS1 COS ——-S1In ——18
92 93 T 910 910 (2019 Main, 10 Jan )
1 1
i = < — Jos
@z ©3 \(9/5:2 ( )256 q
Zs”" \’g
Kzz‘* 5\‘nA¥En3 « o 2 y @& x(w* ~———-/ij3/ \
s 3% ¥ 2? F
2q x "3
J Sin 3,,1(] 1 SeX =k =t
53 2* a 2z 29 512
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THREE ANGLES: ”

3 _ = ;
tanK+tanB+tanC—tanAtanBtanC

(a) tan(A+B+C) =
I-tanAtanB—-tanBtanC—tanCtanA 7
NotE IF: (i) AtB+C=mn then tanA + tanB + tanC = tanA tanB tanC

(ii) A+B+C=— then tanA tanB + tanB tanC + tanC tanA=1

—— M
(b) If ]A+B +C=m\ then : (i) é,./A+ sm.B+sm2C 4smAsmB smC '
Y B C (ondibioval
(i) SINA + si11B+sinC=4cos7 COS - COS—~ 1ud

e oo 2 2

AR+ =K.
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Problems

Ifoa + B+ y=2n,then

\(})/fang+ tan§+ tant = tangtangtanl
2 2 y. - 2 2

@i tant + ek tan? +ten Y e =i
2 2 2 2 2 2

VI

+E 4N = ®
= =2
B
}CM\E}:‘-}O/\_ZJJM‘% - 'ﬂ'g‘#"’g*}”—\{

PR L. O] BIPTRS, JURR | U N
2 2 2 g

(d) None of the above

4 N
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The maximum value of

3 cosO + 5sin[8—%)

for any real value of 8 is
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Problems

Ymor = -ch'+ =

(2019 Main, 12Jan1)  Yuin = — J sz

@70 (b) 34 T
(c) V31 NC T Rame = 5, 5)
} L o+ ggs.hg Tl \

-

3o+ 5 Ema-{az,. G)B-Sl‘nﬂ
3

36»@+5({Q_5_‘;E_9 - @2.3]

G~5} (O + 5 G0
27 2.

[1i35
itz ;f%-‘———fﬁ




