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Multiple and Sub-multiple Trigonometric function of 2A

(2AF FUIEH TUT 3YUTR FRIVITAAT Fela)
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Trigonometric function of 3A

= sin3A =3sinA -4sin° A
= cos3A =4cos’A-3cosA
3tan A - tan® A)

tan3A :( 1-3tan” A

3A_
@ cot 3A — cot 23cotA
3cot“A-1




govt. exa By ADITYA RANJAN SIR

If 2(cos?0 - sin?0) = 1 (0 is a positive acute
angle), then cot0 is equal to :

1
(a) -3 (b) 3
(c) 1 1973
zxcosw —3 B , Cot 0

/%}630




‘COMPLETE | ;¥ ¥ K COURSE (For all govt. ex: sy ADITYA RANJAN SIR

> A The value of

2 cos’0-cos0d
sin0-2sin®0

2
) +1,0# 45° is:

SSC CPO 28/06/2024 (Shift-03)

(a) sin?0 (b) sec?0
\_[ey"cosec?0 (d) cot20

- 2
Cose (2we=7y

L SIne (1 25inke)

= Cot'e+y

4 4

-
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3. Simplify the following expression

sin0 — 2sin® 0

2cos’ 0 - cos0

SSC CGL 21/07/2023 (Shift-03)
\Man 0 (b) sin O

(c) sec O (d) cos O




Q. \J>2+\J2+ 205 Y6

- | ik cosd
\l2+\]2(l+cos‘~(8)
B \2+\[2x2cosTge

\r?(\ﬂosm)
\J\QXQ(Os'?@ﬁ

Rogg
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4. Evaluate the following:

J2+y2+V2 + 2c0s80

© 20 49O 5 SSC CGL 27/07/2023 (Shift-3)
. (8Y"2cos0 (b) 2cos20
(c) sin20 (d) cos20

2 (089
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4{;0.09:3 1-cos 20

C’cone =.L3f_] @ If 4tan6 - 3 = O, then the value Ofl o is?
SSC CGL 23/09/2024 (Shift-01)
7
—Q’QSinze) (a) 1 (b) E
1+ (210529-_1) 4 g
= Kride © 3 N £0
~ol S8 tade: q
— = nNo =
+ 2
/2/(03 O 1 e
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2tan A B
1+tan’A

SSC CGL 20/07/2023 (Shift-02)

(a) cos2A (b) sinA

(c’ cosA \QﬁinZA
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4
Cos26°= —q- 3 ‘ If cos“O - sin‘0 = —, then find the value of

S
_sind0.
SiINYQ - 2SiN20 C0s20 SSC CHSL 08/07/2024 (Shift-04)
= 2)‘.3_X k.. § "‘_3_ g (b) E
3 2S 25 25
16 18
(c) 25 (d) 25

Sin2g= N SINQLOLD

Sinyg - SNBIEIPIN
Singe = QSin3g (0§39
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sin 40
8. The value of (1 - cos 40) is:

SSC CHSL 01/06/2022 (Shift- 03
(a) cot O )Y cot 20

(c) tan O (d) tan 260

SINYO = ) SIN20¢0s20 :Zsb;t(cosze
mosie 1-(4-28ip2s) A+ Isidae

= Cot2e
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. 9. What is the value of cos?15°?
cos 15 = ({240
COSQIS: (@H)a (a) (2 + V3) \M +4\/§)
8
2+3 1+3
= (3+1+23) (c) ( +2 ) (d) ( +2‘/_)
8
= (4+2(3)

3. |7 (2

- (2:6
(%)
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10. What is the value of cosecl5° secl5°

SSC CGL 13/12/2022 (Shift- 02)
(a) 0.5 W 4

(c) 2 (d) 1

ang - X /, X _j__
QXSINIS X CosIS’

= _&
Sin30p
Q.

1
2

e,
e

=(Y4
o

—

|
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11. What is the value of the expression
100(sin 15° cos 15°)?

SSC CHSL 03/06/2022 (Shift- 03

(a) 50 (b) 75

(c) 100 425

loox(é X SInIS X (0s187)
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|~ {OﬂQQQ-S _ cosys = _1{_ 1-tan222;
|+tan?22.5 yz 12. Find the value of . is
1+tan®22
2
N e
a —_—
"' LN
1
© 2 @ 3
COS?.S: _“ '\'Q&G

I+ tang



r
90 29
X Sin2e = 28i — _Qtand [ . sin3 - 3gino -Ysin30
l iN® oS © e 5in30

¥ (0s26 = CosYo-sindeg . cos3g = Yw0s39 ~3cose

= 1-8sine
QLOS‘ZQ_ \

(!
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13. Find the value of 3sinl5° - 4sin®15°.

SSC CGL 25/09/2024 (Shift-03)

1
(a) 2 ®) 5
1
N4 N (d) /2
= 3Sin® -YSsindg
= Sin3g
) Si‘\\ls':¢

2




¥ |22 =
=5 - Seco — tanb
sk
(+S
- Sed ++tand
¥ \] I~ C
T_( = (Oge(o - i@
|+
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‘ Fiad the wal le el
MR YRR V1 eina0

SSC CGL TIER I 21/07/2023 (Shift-02)

\%c39 - tan30 (b) (sec30 - tan30)?
(c) (sec30 - tan30) (d) sec30 + tan30

Qng= Sec3o— tan3d
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15. What is the value of (4sin’x — 3sinx + sin3x)?

SSC CHSL 31/05/2022 (Shift- 02)
(a) 1 by 0

(c) 4 (d) 3

— (983-35)+ Sin3x.
= “(33“*53)1-8'\03;(
® = S+ gdx

—
-—
- 0
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5](\9:_2\]?_3._: Sinéo 16. If sin@= {3— , and ¢ is an acute angle, find
u the value of cos30 .
O=60 SSC CHSL 10/06/2022 (Shift- 01)
. . 1
- Cos 180 =-4_ () 5 (b) 1
\(9/ 1 (d) O
(O 8o |
Sin1go = o
Co -
\ 180 = - |
4Qﬂ |80 -
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17. If then the value of (3cosf - 4cos®0) is:

28 (b) 1
(c) 2 (d) -1
S'mez_j5 - (”‘0539-3wss)
- ~(sqq

| O
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; 18. What will be the value of sinl0° - %sin" 10°?

Sin o '—;{'Sm > SSC CGL 06/12/2022 (Shift-01)
1 1
- : ° 3.0 — ok
= 3Sinlo’- YSIn21o @ 373 \/M/6

3 1 /3
= Sin3p - = | © 273 W
3 2X3 &




Identities based on Sum & Difference of angle of T-Ratio

(RIoTfATS 3reqara & FIoN FT Fer T

IaT 9T ITUTRT TIERAF)

¥ W ¥

W

sin(A + B)=sinAcosB + cosAsinB

sin(A -B)=sinAcosB-cosAsinB
cos(A +B)=cosAcosB -sinAsinB

cos(A-B)=cosAcosB+sinAsinB

A B
tan(A + B) = tan A + tan
l-tanAtanB
tanA -tanB
tan(A - B) =
l+tanAtanB
cotAcotB -1
cot(A + B) =
cotB + cotA
cotAcotB+1
cot(A - B) =

cotB — cotA
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19. Which of the following options gives an
expression equivalent to sin(A + B)?

SSC CGL 24/07/2023 (Shift-2)

(a) cosAcosB - sinAsinB

\/(b)/sinAcosB + cosAsinB

(c) cosAcoSB + sinAsinB
(d) sinAcosB-cosAsinB
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4 15

& 20. If sinA = s and sinB = T4 what is the value
U \S % of sin(A - B)?
= A - B
3 8 32 13
(@) ~5= (b))~ 3gs
(¢) e (d) =
S ) | 85 45
- ix&
$TY ~Sx1s
; S Iy
S -

Os
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21. What is the value of cos45° sinl15°?

Q& SSC CGL 07/12/2022 (Shift- 02)
YN (V3-1) =
(a) (b
2 4
(c) (V3 + 1) (d) 2V3 -1
1 x({3-)
rye
RS ERD

4
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22. What is the value of sin75° + sin15°?
G B et
1S 1 3
\(3+] @ 73 (b) -
3 3
s 2 @ 75
Sin1S + sl
= By L (GA
RAFIIEY,

< ﬁ\ﬁ
A
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o 23. Evaluate the following
- = (CDS 25(0865~ Sin255in6s) +sin25° sin65° — cos25° cos65°.

- (Losqo) SSC CGL 14/07/2023 (Shift-2)
- 0

(a) 40 (b) 4

T = \(/c)/o (d) 1

Cos(A+8)- (OsRs@ — Sinf sing
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24. Using cos (A + B) = cosA cosB - sin A sin B, find

9 ey the value of cos75°
{3+ [1$ SSC CGL 17/07/2023 (Shift-03)
1S’

2+ (a) ‘/54‘1 (b) ‘/§4+1
CosMS: (3-} 2_\"6-@
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25. What is the value of cos (x + y)-sin
(x - y) + tan (22)?

oslusy) - Slnlxy) + tanz S S

. a) cos x. cos Vv - sin x. sin y - sin X. COS y — COs
= (CoSxcosy -Sim(s‘my- Sinx(0sy +(0Sx S m)/ + 2£0n7! ) y y y

I"caniz i 2tanz
xX.siny 3 -t

\y(cosx.cosy-sinx.siny-sinx.cosy+

2tanz
1-tan’z

cos x. siny +

(c) cos X. cos y - sin X. sin y - sin x. cos y +

tanz
l1-tan” z

cos x. siny +

2tanz
l1-tan®z

(d) sin x. siny +
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all go
Using tan (A - B) = el find the
& ( ) l+tanAtanB’

‘H'g value of tan 15°.

SSC CGL 18/07/2023 (Shift-04)

(a) V3 +1 (b) V3 -1
(c) 2-.3 (d) 2+.3
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. tan45° -t S5°
+an30 = ks 27. What will be the value of n oan =P
@ 1+tand45°tanl5
SSC CGL 07/12/2022 (Shift-03)
V3 =
(a) (b) 2
1 ,
V3 o

thq(x~ (D = j:an~ tany
|+ '|'Qm(+0ny
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-l—,(ln(x-y): tanx -tany 28. Find the value of

anys’ | + tan tany tan 72° - tan 27° - tan 72° tan 27°.
o e . | SC CGL 25/09/2024 (Shift-02)

|+tanT '
2 +an 27 (c) -2 (d) O
D 1+tanT124an27 = 4ano- tan2
9 1= 4
= an19-
12 tan27 - tan12. tan2: 12-21=yg-
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28. Find the value of
tan 72° - tan 27° - tan 72° tan 27°.

SSC CGL 25/09/2024 (Shift-02)

(a) -1 pr 1
(c) -2 (d) O
. ~-12.-2'!:&{5'

1an712- ano - T2 4an2z 4



I (A-B)=4s’

5 _tanf -tan® - 4
It tanf} tang@

2 {:QnQ -tan® = |+4anfh +anl
Y, {an - tang- tanf+anB = 1

Cx tangy -tan3s- +ango-tan3g = 1
Cx YanSs- qan Hngs tanyy + 1

7
A
r

T4 (A+B)=us

tan(A +8) = tanys’

tanfA+tan® = 1
|- tanA +tan®

tanh +tang = I- tanB+anl

{anq+4-ar\6+ tank tan@ = 4

€x: {Qn\c0+4QﬂS+ +an40-+ang = 4.

Cx:

tan 9g 4 1an20+ 4an2s- tan2g. |



If A+8-=ys
S5 |8=Us-A’

S +tang= tan(us-A)
7 tane- tanys-+ann

|+ tanus tanA

= _l=-tanp
wak s \+ tanfp

Cx-_I- tanis -tan30'=_|

I+ +ams

—I=tanip _ tanas

1+ {ap,

0

\3



f) @. {-tanis _ tan(ys-1S) = tan3o
O. 1-tanA - tan (Us- L
1+ tanA

O. _I+ttanis = tan(us+s) = tanen
Q. _1+tanh _ tan(us+n) o ey
[ - tanp
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cos13°+sinl3°

29. Simplify:

cos13°-sinl13°

SSC CPO 28/06/2024 (Shift-01)

(a) cot 58° (b) tan 32°
sy tan 58° (d) cos 26°
1+ tangz

= tan(ys+13) - .
1- tang 3) = tanS8
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+an 24 30. If tan(o + ) = a, tan(a - B) = b, then the value

of tan2a is:

= +an { (A+8) +CA-8) } P

= tan(A+B)+ tan(A -8) \(y/a+b (b) a+b
1- tan(A+8) tan(n -5) 1"‘: 4 *‘:’
a-— a -

* —Hiah © Tiab @ 1

S

- ab
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Oai ¢ (A - B = cotAcotB+1 find th
\}i. sing cot (A - B) = ot B —coth n e
value of cotl15°.

(a) 2+./3 (b) 2-.3

(¢) V3 -1 (d) /3 +1
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+an(A +6) X | 32. If sin(A + B) = cos(A + B), what is the value of
tanA? <—
. ton(A+8) = 4
:) tanA+tank_ = 4 (a) —tanB (b) 1+tanB
|- tanp tan@ 1+ tanB 1-tanB
1+ secB 1- cosecB
=) i,w ttan@ = |- i—gﬁ +an® () 1-secB (d) 1+ cosecB

3 {Qﬂﬂgi--tane,): L aon




comPLETE W EIR cous

tan(A+8) = 4

. ton(A+8) = tanys

tonf - _[—1anB
|++an@

tay -
0% Lodonh_

BY ADITYA RANJAN SIR

32. If sin(A + B) = cos(A + B), what is the value of

tanA? <—

- tanB

(a) 1+ tanB

1+ secB

(<)

1 - secB

SSC CGL 02/12/2022 (Shift- 01)

1+ tanB
) 1-tanB

1 - cosecB

(d) 1+ cosecB




Transformation of sum or

difference into product

(@RT YT 3R BT U F gRad-)

w SinC+sinD = Zsin(C;D)cos(C_D)




, - cos(C-D
X SInC +SinD = 23'0_@2*@) zL)

X Sin¢c-sinD = QCOS(.%*D) Sin (C-D)
)

5y .
2

X COSC~wSD ~ 23\(\((

T T~
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33. If sinC + sinD = x, then the value of x is :

(a) Zsin(C;D sin(c D)

C;D)cos(CH))
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34. What is sina - sinf} ?

SSC CGL 01/12/2022 (Shift- 02)

+ -
( 2cosa Bsina p
2 2

(b) 2sin a;- p sinaT-B

o+
2

sin

o-f
2cos

(©) -

0H‘Bcosm

p

(d) 2cos
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35. If cosC - cosD = y, then the value of yis:

QSinQ;‘-_D) Sin(]2>~c) @) Zsin(C+D)sin(C'D)
—2 sin ((+D> S"ﬂ((‘—-b) (C+D) (C-D)
2 = N 2cos > COoSs >

MZsin(C;D)sin(céD)
. acoe{©)on(:2)
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36. Find the value of: (sin 75° + sin 15°).

SSC Phase-XII 21/06/2024 (Shift-03)
/6
\j?{ Y () Je
3

Sin1S+ S0 1S

~ 2SS (og3gye
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cos7x + cosSx

37. Find —; - =?
sin7x - sinSx
(a) cot2x (b) cot3x
e) cotx (d) cotbx

= @{%-@3%
& \ N
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cos2x =1-28in*x
> [COSQI- )= - 2sm'2xj

govt. exa By ADITYA RANJAN SIR

sinSx - 2sin3x + sinx

38. Find e
cOsSS5x - cosx
(a) tan4x (b) tan3x
(c) tan2x \J‘“ o
sm§'x+sm3’<~2sm’3x
COS‘S\{-(()S{
é‘?’(&ost-?Sm%x -_%( (C()Sb(-l\
10 3% Sin (~2x) - =Sy |
) N6
- £ gS"gx M !

T o—— > 1q
/ QSM&QSX ko



'COMPLETE |\/:-Y§ s &Y COURSE (For all govt. ex: sy ADITYA RANJAN SIR

What is the value of
(Nastet
g2t |(sinx + siny)(sinx - siny)|

[(cosx + cosy)(cosx - cosy)| *

(a) 0 (b) 1

(d) 2
?‘{ Sm% Cos% X Z(os(xizé Sm(;g
JOS}H&C \ X Sin (x4
AT
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40. What is the value of sin75° + sinl5° ?

2

(a) 3 (b) 73
3 3

\J‘)/ VE (d) J2
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41. Simplify the following:
sin 2x + 2sin4x + sin 6x

SSC CGL 18/07/2023 (Shift-02)
Moszx sin 4x

(b) 4 cos®’x sinx
(c) 2 cos?’xsin 4x (d) 4 sin®x sin 4x

—

= SIN6X+SN2w+28InYx

23%nyyx (052 +2ginyy
O Sinyy (cos2%¢ 1)

S Sinlyy y QOS2 5

¥ O Sinyy

[ (1

[



Transformation of a product

into sum or difference

@TOTH BT T T 3R H giRad=)

(})' sin(A + B) sin(A-B) =sin*A-sin*B
= cos? B - cos?A
(i) cos(A+B) cos(A -B) =cos? A-sin’*B
= cos*B-sin®*B
' (iii)2 sin A cos B = sin(A + B) + sin(A - B)
Q< (iv) 2 cos A sin B = sin(A + B) - sin(A - B)
(v) 2 cos A cos B = cos(A+B) + cos(A - B)
\(vi) 2 sin A sin B = cos(A - B) - cos(A + B)




& 2 Sin (X+3) = Sin‘Z(OSU + OS2 5503 @
sy  SIn(X-y) = S‘mccosa- coSx Siny __.@

@© +GD @ - @

Sin(x+Y)+ Sinlx SN
-Yy) =S \
") mX(OS(‘j' Sn(e+y) — Sinlx -Y)= QUOSx Siny X




C ¥ CoStxty) = Cosx(ogy — Siox Siny Q)
x Cos(x-y) - Cosx cogy + Si0x siny —Q)

® +@ @ -0

Cos(x4y) +Costa - y) = Qtogx osy

(OS(e-y)-cos(x+ y) = QSiINK SNy



X QSinxcosa - Sin(x+3)+sm('x-9)

¥ 2cosucosy = C0s(x4y) + coslx-y)

23 : s
¥ [)7'e Smd = Cos(¥x-y) - Cog(ax+y)
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= (2 (05415 :0s 1D . Using 2cosA cosB = cos(A + B) + cos(A - B), find

2 the value of cos75°cos15°.
_ 1 C (0S A6 + 056G | SSC CHSL 01/06/2022 (Shift- 02)
- 2 1 1
Al = —
= 1M1 =4 "'a U
> | Q \/__
3 J3
(©) — (d) —

2 4
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43. What will be value of 2c0s45°. sinl5°

— 05015 C0SYS

& Sin60‘+53n(—30‘) (a) \/_ 3+1 (b) J§ -2
=~ \I§ _ — ﬁ_, 2
2

A
2 2 2
\})/\[5 1 (d) \/§+1
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in 80cosO=%in 60 30
a4. Simplinys cosO—=5in 60cos

2 cos 20cos0-=x5in 30sin 4(
SSC CPO 05/11/2022 (Shift-02)

(a) cotO (b) cot20
(c) tano® J4j tan20

—

= S :
7&9\3\:\39 s‘i{cwsmg
04570 Aog D (0S29

= tanp
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45. Evaluate the following:
cos(36° + A).cos(36° - A) + cos(54° + A).cos(54° - A)

SSC CGL 14/07/2023 (Shift-2)

(a) sin2A (b) cos A
(c) sinA \W S
(05(36+A) (0s(36-A) + Sin (36- A)Sin (36 +R)
= (0s { (36 +R) - (36-4 )\)

tshngta)

= (0§24




tan(f+B) = tanc

9 danfA+tonB - tanc
| —tanf} +tang

7 tanfs tond = Hanc = tonA tanRtanc

I
tanf o0 {an(= o c - tanh - tank
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46. IfA+B-= then tanA tanB tanC = ?

SSC CGL 08/12/2022 (Shift- 01)

(a) tanC + tanA - tanB
(b) tanC + tanA + tanB
(c) tanA - tanB - tanC

anC - tanA - tanB




©. tanioton20 tan30'= 7

El0420:3(9 @ tanio - tan20- tan3o
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47. What is the value of the expression cos2A
cos2B + sin?(A - B) - sin?(A + B)?

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

(a) sin (2A - 2B) (b) sin (2A + 2B)
\% (2A + 2B) (@) cos (2A - 2B) = |
(0s20.c0s2@ + S\ (A -8)- sin? (A+)
A=60 B3,

= WOS120 (05604 Sind 30-Sintqgy
= =
Y .
5 < 8
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\ 48. Ifcot 75° =2 - /3. Find the value of cot15°".
Try-

SSC CHSL 24/05/2022 (Shift- 03)
(a) 2-+/3 (b) 2+/3

() V3+1 (d) V3-1




©. A+B=Ys or 225°

ﬂn_s (_H tanA) (L++anR)-2

Cl—CO£ﬂ) C—l“ O+ B).: e 1
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49. The value of (1 + tan 10°) (1 + tan 35°) is:

SSC CHSL 25/05/2022 (Shift- 03)
1 L3
(a) > (b) a

(c) 1 \(d)2
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(a) O

ey 2
(+tano) (14 Lanp)
o

o (22 % /7{)
' <

-

_ N _
1+tan(22§ %—/x’]

(b) 1
(d) 4




By ADITYA RANJAN SIR

S51. Find the value of (1 + tanl11? (1 + tan 21°)
(1 + tan 24°) (1 + tan 34°) (1 + tan 45°)

(a) O
(c) 2

(b) 1
U & 8

[1+3y=ys®

\
1 ° (ko
(C4+tan 119 (44 tan21) (14 tan2y") (+-tan3g)( 1+ tan us)

—

= QAXQx g
-8




Some Important Results

(S Hgaqul TiRUITH)

(i) sinA.sin2A.sin4A = % sin 3A

(ii) cos A.cos2A.cos4A = % cos 3A

(iii) tan A. tan2ftan 4A = tan 3A

(iv) sin(60° — A).sin A.sin(60° + A) = %sin 3A

(v) cos(60° - A).cos A.cos(60° + A) = %cos 3A

(vi) tan(60° — A).tan A. tan(60° + A) = tan 3A

3
f(Vii) sin’(60° - A) + sin” A + sin?(60° + A) = a

| fved) cos’(60° - A) + cos” A + cos?(60° + A) = g




¥ SInG-Sin20-SinYe = T{L Sin30

¥ (0S6 C0sS26 cosy® - v'cos;G}E)
*  tan® tan20 tanug- +an3e

Sin G- S (60-0) Sin(60+e) =L Sin3Dd

# (0se ©s(60-6) Cos(bo4e) = |
q
¥ 1000 tan(6o-8) tan(gg. 8) = tan3g

(0sS3Q
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O 26 Yo
52. Find sin20°.sin40°.sin60°.sin80°.

1 5
(a) 16 (b) 16
3 1
(c 16 (d) 8
= % SY0 S 8()4- S\nko
< T%Smsdxsmﬁo
) J.Xé -
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S53. The value of (tan20° tan40° tan88°) is :
(a) 1 (b) O

Jer /3 (d) 3

{an 60

(3

Iy ”
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54. Find 1 - sinl0°sin50°.sin70°.
© (60-0) (60+D)

Y §
(a) 8 \.(bi’g

1
(c) 3 (d) 8
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SinG SINSY - SIN66 SiY2 SIN8 BE  gin6° sind2° sin66° sin78° = ?
sinsy

1 |

(@) o (b) 2

. | (GIE S <) 1 1
Sinsy’ 1 £

© 3 \‘9‘/16

1xd x5 _
T Sy § o2 =L
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60-6
. sinsy 56. Find sin 12° sin48°.sin54°.
sSin2°
| | S 7
= | Sia8g " Sin5Y (a) o (b) o
Y X2 Sir3EXC0S 36 8 8

- 1 3 1
e % © & \m/g
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S57. The value of (cos15°.c0s45°.cos75° is :

® 375 N
© 3 @ 2
5 L Ganlen
i
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% 0-S 10
58. ¢c0s10°co0s30°co0s50°.cos70° =?
\____/v
1 3
(@) ¢ b) 16
5 a1
© g @ o
= -{‘—(0530' X (0$30"
= Lx {3y
i 383

16
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(0518 -C05Y2C0S 18 os36”  O9. cosﬂ»__@ﬂ cos78°. cos36° =?

Ccosi8 1 1
= _l Cos5Y-Cos36 (a) 2 (b) a4
Y Cosi8 1
= 1 x2x_Sin36X0s3¢’ \(Q/g (d) E
4 2 Cosig
| g Sy

S
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The value of tan6°.tan42°.tan66°.tan78° is :

(a) 1

1
(c) 2

x
®) 5

P
@ 5
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