TRIGOOMETRY

BY ADITYA RANJAN SIR



Multiple and Sub-multiple Trigonometric function of 2A

(2A S VTR TYT 39OTF FAFOTAGT Fere)

, . 2tanA A
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Trigonometric function of 3A

(3A & RFIVITATT Fere)

{?3 sin3A = 3sinA - 4sin’ A

= cos3A =4cos’A-3cosA

3tanA -tan’ A
Pa | tan3A:( )

1-3tan’ A
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govt. exz BY ADITYA RANJAN SIR

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

@) -3 ) 75
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govt. ex: BY ADITYA RANJAN SIR

sin’0 - 2sin‘0
2cos*0 - cos’0

Ja) 1 (b) 2

(c) -1 (d) O

The value of sec?0 - is :

(|

i/



W) AMAT HSEG)I): or all govt. exz By ADITYA RANJAN SIR

3. Simplify the following expression

sin0 — 2sin® 0
2cos’ 0 - cos0

S8SC CGL 21/07/2023 (Shift-03)

 (aHtan O (b) sin 0
(c) sec O (d) cos O
=_Sing(I- 288

(OSG (2(0 U
-

- tang



MMATHS DURSE (For all govt. ex: sy ADITYA RANJAN SIR

2 + /2 + V2 +20s 80
:\|2+:i2+\|2x2wsﬂqe \/ +\/ o

SSC CGL 27/07/2023 (Shift-3)

= | 94 m \(Mcose (b) 2co0s20

(c) sin20 (d) cos20

2(I+0eyg) | \l 2(140 82¢)

—=1




'cOMPLETE \\Jl:¥¥ 3 & COURSE (For all govt. exz sy ADITYA RANJAN SIR

4. Evaluate the following:

\/2 + \/2 ++/2 +os 80

SSC CGL 27/07/2023 (Shift-3)
\_(})46089 (b) 2co0s20

(c) sin20 (d) cos20

ang - o
<se
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= L2(03591
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W) AMAT HSEG)I): or all govt. exz By ADITYA RANJAN SIR

2tan A
Tk
l1+tan”“ A
SSC CGL 20/07/2023 (Shift-02)
(a) cos2A (b) sinA
(c) cosA \(g,)/sinZA
Sin2g- - Sdang 409 = 24006
|++Qn'le D —



W) AMAT HSEG)I): or all govt. exz By ADITYA RANJAN SIR

- Gin260 =251n0 casé sin 40

| co529<2°°§9'1 6. The value of (1- 10) is:
> |1-2Sin%® /
(a) cot 0 ~UbY cot 20
(c) tan 0O (d) tan 20
9Sin2g
R (o 2 - o
( >0 = %sm

Ny S _
- (I-28in2 o) Yo/ + Yointag
TN _
Sing - ORe



m-d
H# Cos1S = ws(¥s-30)
= (0SYS oS30+ Sinys sin30o
= Ax3 + 4 x4
22" \3 '3
OsIS = 34
<2

\




%2 C0520= &w0s’0-4
3 WS30 - 2w0s%5-1

7 _\2.3—_ +41 = 2¢w4g? g

:? 3;2 = 2c0¢?g"
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'COMPLETE |\,/:Y ¥ &Y COURSE (For all govt. ex: sy ADITYA RANJAN SIR

N 7 @ What is the value of cos?15°?

3-1 SSC CGL 06/12/2022 (Shift- 04)
341 (2...\/5)
(a) (2 + V3) NG /]
Cosis=43+| .
' T2 (2+V3) (1+V3)
CO2, ~ (©) 2 () 2
OS |S :Sﬁ_ﬂ)?. ) 3+‘+lx‘r o
— = S+1+2x{3y
3y ¢



DURK or all g¢ PX3 BY ADITYA RANJAN SIR

8. What is the value of coseclS® secl5®

m-1i SSC CGL 13/12/2022 (Shift- 02)
(a) 0.5 byra
(c) 2 (d) 1
= @“3 X Q\fi N\
— B %
B -\"XQ'_ = Yy \@-H




What is the value of coseclS® secl5®
SSC CGL 13/12/2022 (Shift- 02)

(a) 0.5 b7

(c) 2 (d) 1

- I - 2
Sinls -Cosis’ 2 SinIswsIg’

ol
l
[
o




'COMPLETE |\,/:Y ¥ &Y COURSE (For all govt. ex: sy ADITYA RANJAN SIR

9. What is the value of the expression
100(sin 15° cos 15°)?
SSC CHSL 03/06/2022 (Shift- 03)

(a) SO (b) 75
(c) 100 ~(9/25
SO
= D02 Sinis s i)
=
:250' Sin3p
) X



MATHSRE)I):

|- tan222.5
|+ tan222.6°

Cos\s’

.
\ P2

| BYADITYA RANJAN SIR

1

1-tan?22 -
10. Find the value of 2 — is:

1+ tan®*22 &
2

J3 1

@ - Y5

1
© 5 (@) /3

2



'cOMPLETE \\Jl:¥¥ 3 & COURSE (For all govt. exz sy ADITYA RANJAN SIR

11. 3 sinA -4sinA =?

SSC CHSL 02/06/2022 (Shift- 01)
(a) cot3A ~(b)sin3A
(c) cos3A (d) tan3A

* Sin3f = 3sinq-4 Sin3Q

* C0&3ﬂ: “(033‘:\_3(‘0&“



'cOMPLETE \\Jl:¥¥ 3 & COURSE (For all govt. exz sy ADITYA RANJAN SIR

l
\ |- Sind_ - Seco— tand 1 - sin 30
ne 12. Fi h 1
14 Sine 2 ind the value of 1+ sin 36

\! 1-Sindp - 530 - +an3 SSC CGL 21/07/2023 (Shift-02)

— (3} sec30 - tan30
(b) (sec36 - tan30)?
(c) (sec30 - tan30)°
(d) sec30 + tan360




or all govt. exz BY ADITYA RANJAN SIR

13. What is the value of (4sin’x - 3sinx + sin3x)?
SSC CHSL 31/05/2022 (Shift- 02)

(a) 1
(c) 4



MATHSEI): pr all g¢ pXd BY ADITYA RANJAN SIR

3
14. If sin0 = % , and ¢ is an acute angle, find

the value of cos30 .
SSC CHSL 10/06/2022 (Shift- 01)

Cosi8o (@) 5 (b) 1
) ~1 (d) O



W) AMAT HSEG)I): or all govt. exz By ADITYA RANJAN SIR

15. If sinO = —;—, then the value of (3cos0 - 4cos®0) is:

SSC CGL 06/12/2022 (Shift- 03)




W) AMAT HSEG)I): or all govt. exz By ADITYA RANJAN SIR

16. What will be the value of sinl10° - %sin“ 10°?

SoC CGL 06/12/2022 (Shift-01




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

(FRIOTATS 3reqard & FIOT FT Jer TUT

AT T ITUIRG FEERS)

X 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



W) AMAT HSEG)I): or all govt. exz By ADITYA RANJAN SIR

17. Which of the following options gives an
expression equivalent to sin(A + B)?

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

(a) cosAcosB - sinAsinB
\Q)/SinAcosB + cosAsinB

(c) cosAcoSB + sinAsinB

(d) sinAcosB-cosAsinB



: MATHSEI): or all gc X3 BY ADITYA RANJAN SIR

18. If sinA = * and sinB = g, what is the value
SinfcogB - s sinfl of Gi(A~ B)F
= Yyx8 - ._3XIS SSC CGL 02/12/2022 (Shift- 04)
|
- S v S 17 32 13
- 382-4ys - -13 @) ~4s LT
8S 8g 8¢
13 a 32
€ gs @ 25

s S



MATHSEI): pr all g¢ pXd BY ADITYA RANJAN SIR

19. What is the value of cos45° sinl15°?

SSC CGL 07/12/2022 (Shift- 02)

I I

(c) (V3 + 1) (d) 2V3 - 1

Ong= _LX V3]

‘fi 203 G
=



or all g¢ PX3 » BY ADITYA RANJAN SIR

20. What is the value of sin75° + sinl5°?

SSC CGL 09/12/2022 (Shift- 04)

1 3
(@ 5 (b) %




'cOMPLETE \\Jl:¥¥ 3 & COURSE (For all govt. exz sy ADITYA RANJAN SIR

21. Evaluate the following

Cosliry)=tosxwsy- Sioxsioy  gino5e° §in65° - cos25° cos65°.
SSC CGL 14/07/2023 (Shift-2)

(a) 40 (b) 4
\[c} 0 (d) 1

i B (COSQSCO%S e Sinés)
. Ws(q0)
-0



Using cos (A + B) = cosA cosB - sin A sin B, find
the value of cos75°

SSC CGL 17/07/2023 (Shift-03)




JUMF MATHSE]I: pr all g¢ PX3 BY ADITYA RANJAN SIR

cgs(q5+30') 22. Using cos (A + B) = cosA cosB - sin A sin B, find
the value of cos75°
- C0SYS-(0S30 - Sinys- Sin3p° SSC CGL 17/07/2023 (Shift-03)
= _Lxd3 . ) x1 J5-1
N2 2 (o 2 *) —2

) \@&-‘ﬁi (c -

- ¥ 3

N6-{3

L, —



or all g¢ PX3 » BY ADITYA RANJAN SIR

23. Usi !t A B)- ol o S WO
- DEAgEa i = Hy= 1+tanAtanB’ =
value of tan 15°.

22 SSC CGL 18/07/2023 (Shift-04)
(a) /3 +1
(cLZ-.3
3410 — y_
\3 = q 2@ — 2_\1“3



or all g¢ PX3 BY ADITYA RANJAN SIR

23. Usi !t A B}- s e S W
= ML 15~ Py 1+tanAtanB’ &
value of tan 15°.
2(2 SSC CGL 18/07/2023 (Shift-04)
(a +1 (bm
\()4-\/5 (d) 2~ /3
23




N 2(2
)
3 .~

3+



th(QS-%)

or all g¢ PX3 » BY ADITYA RANJAN SIR

23. Usi !t A B)- ol o S WO
- DEAgEa i = Hy= 1+tanAtanB’ =
value of tan 15°.

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

¥ lonUs 4an3o  _ -3
|++°nqs-+0n3°. B 3




or all g¢ PX3 BY ADITYA RANJAN SIR

T Mol
£ OERE TR DO T ¥ 1 ¢ tanaB® tan1S*

SSC CGL 07/12/2022 (Shift-03)
1

(a) V3 (b) 2
\pt/—fg (d) V2
tan(ys-g)
- +Qﬂ3o
s



W) AMAT HSEG)I): or all govt. exz By ADITYA RANJAN SIR

tan 2« 25. If tan(a + B) = a, tan(a - B) = b, then the value
= {an ‘['* } of tan2a is:
= donlueB) 4 ban b -8) - SSC CGL 13/ 2022 (Shift- 04)
T (SQdb © 1o @

I_Qb 1+ab 1-ab



MATHSEI): r all g pXd BY ADITYA RANJAN SIR

cotAcotB+1

26. Using cot (A - B) = it Bt A find the

$3-\ 2(2 value of cotl5°.

SSC CGL 19/07/2023 (Shift-02)

al O TN () 2-.3

Cot1S = \3+4! z:@(‘”ﬁ‘l (d) /3 +1

- Gy
- (B4))2
=3
(3-1) w = ey



o) 1S AMATH SE11): or all govt. ex: By ADITYA RANJAN SIR

cotAcotB+1

26. Using cot (A - B) = ~otB —cotA ’ find the
6_\ 2(2 value of cotl5°.
SSC CGL 19/07/2023 (Shift-02)
3
M @53 (b) 2 /3
(eH~3—=+t ‘1

CotlS = \3+1
N3 -}



MATHSEI): pr all g¢ pXd BY ADITYA RANJAN SIR

Sin ((?\Hb)) -1 27. If sin(A + B) = cos(A + B), what is the value of
Cos(A+B tanA?
3  tanA+e)-4 SSC CGL 02/12/2022 (Shift- 01)
1~ tanB 1+ tanB
9 tah+tand _, 81+ tanB ) I tand
| =tanfk +ang 1+ secB - 1 - cosecB
() 1- secB (d) 1+ cosecB




Transformation of sum or

difference into product
(@NT QT 3R BT U H giad=)

>a sinC+sinD:25in( . )cos( _ )

w SIinC-sinD = ZCOS(C;D)Sin(C_D)

X
X 2
@ cosC—cosD=25in(C 2 sin(ch)

w ¢€cosC+cosD = Zcos(C+D)cos(C—D
2 2
+ )
2



28.

If sinC + sinD = x, then the value of x is :




Sino(- Sin >

2005 (o(+B) Sin(«-R)

2

-

29.

By ADITYA RANJAN SIR

What is sina - sinf3 ?
SSC CGL 01/12/2022 (Shift- 02)
\(9)/‘2cos(]Hhﬂsinmnﬂ
2 2
(b) 2sina;Bsina—B
(c) 2cosm-ﬂ$ina+ﬂ

o+ o-f

(d) 2cos cos




ATHSKI r all g pXa BY ADITYA RANJAN SIR

30. If cosC - cosD = y, then the value of yis:

Cos C-wsD \(h.)\Zsin(C;D)sin(céD)
= 2Sin(C+D)Ssin{D-¢ :
(_Q-D) (T Wcos(C;D)cos(CZD)

_: o s Sint (e} \(9/2sin(° ;D)sin(cén)

= —2Si
'q(("\‘))?*n(c-@ C+D C-D




W) AMAT HSEG)I): or all govt. exz By ADITYA RANJAN SIR

cos7X + cosdSx
310 Find " = e ?
sin7x - sindSx

(a) cot2x (b) cot3x
\(e) cotx (d) cot6x



ATHSE): or all govt. exz By ADITYA RANJAN SIR

sindSx - 2sin3x Fsinx

32. Find =P
SinHx + S0 —28in3 COSOX - COSX
COS 5% -(0SK. (a) tandx (b) tan3x
(c) tan2x {dytanx

= 2Sin3x(052x -2 Sin3x

“

- 9Sin8x sin 2% o
A= 1=-28iny



BY ADITYA RANJAN SIR

'COMPLETE |\/:-Y ¥ &Y COURSE (For all gc

|(sinx + siny)(sinx - siny)|

&'ws/(u%gf W%W}g_&) |(cosx + cosy)(cosx - cosy)| 18 :

= Sinx (a) O (b) 1
=2 N () 2



MATHSEI: r all g pXa BY ADITYA RANJAN SIR

34. What is the value of sin75° + sin_}_§° ?

(@) V3

3
J9”\12

e
2

) 73

3
@ 73




W) AMAT HSEG)I): or all govt. exz By ADITYA RANJAN SIR

35. Simpli following:
sinh 2x + 2sin4x + Sin 6x
SSC CGL 18/07/2023 (Shift-02)

\_(aﬁ cos?x sin 4x (b) 4 cos2x sinx
(c) 2 cos®’x sin 4x (d) 4 sin’x sin 4x

= QSin YX og (-2)() + 2Sinyx



Transformation of a product

into sum or difference

@TOTH BT T T 3R H gikad=)

(i) sin(A + B)sin(A-B)=sin? A-sin*B
= cos? B - cos?A
(ii) 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)
(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)




W) AMAT HSEG)I): or all govt. exz By ADITYA RANJAN SIR

36. Using 2cosA cosB = cos(A + B) +_cos(A - B), find
the value of cos75°cos15°.

Cos™S oSS’ SSC CHSL 01/06/2022 (Shift- 02)

1
. ®) 2 s

. lx[‘°590+(os6o] 5 5
= 1 © o @
3 OtL ]
- 2



MATHSEI): pr all g¢ pXd BY ADITYA RANJAN SIR

37. What will be value of 2co0s45°. sinl5°
Qn§= Sin6o - sin30

= \3 _ V3 +1 J3-2
13-4 @) ) =
2 3-1
2 - . | 2
S 2 () J3 +1
N

QS’N\ Acosg = Sin(p +Q)+Sin(A -R)
OSASING - Sin(A +§) Sin(a- B)



W) AMAT HSEG)I): or all govt. exz By ADITYA RANJAN SIR

38. Evaluate the following:
cos(36° + A).cos(36° - A) + cos(S54° + A).cos(54° - A)

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

(a) sin 2A (b) cos A
(c) sinA \Eycos 2A
2 Siﬂ(Sq-

- © A)-Los(’as-ﬂ) t Cos (SY-R). Sin(36-4)
- S‘“*{S\t-ﬂ+3s-q3

_ Si0(90-29)

= CO&QQ



W) AMAT HSEG)I): or all govt. exz By ADITYA RANJAN SIR

38. Evaluate the following:
cos(36° + A).cos(36° - A) + cos(S54° + A).cos(54° - A)

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

(a) sin 2A (b) cos A

(c) sinA \p)feos 2A

Cos (asm)-cos(%—ﬂ ) + Sin(3¢
= I
0s {(36-&(}) - (36-9)3

o8y %f“'%rng
" (0529

~h) ‘350(364.3 )



39. IfA+B-=C, then tanA tanB tanC =?

Lan(R+8)= tanc
(a) tanC + tanA - tanB
:) tanA + tanfy, - tanc (b) tanC + tanA + tanB
|- '|-Qﬂp| +an@ (c) tanA - tanB - tanC

\(})/fanc - tanA - tanB
3 tanf+ tang- tanc- tang tang £an¢

?
tang tang tan¢ =tanc ~4anA- tane



0.

tanY tanis tan22’



BY ADITYA RANJAN SIR

W) AV AMATHSEI): or all govt. exz
40. 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)
\(})/cos (2A + 2B) (d) cos (2A - 2B)

C0s2A cosoq + sm’(ﬂ-g)_sm:m+3)

= (0s2Qos2g + Sin{ﬂ-}ﬁﬂiﬁ}-&n{%%ﬁﬁ%}




W) AMAT HSEG)I): or all govt. exz By ADITYA RANJAN SIR

41. If cot 75° =2 - /3. Find the value of cotl15°.
SSC CHSL 24/05/2022 (Shift- 03)

(a) 2-3 br2+y3

(€) V3+1 (d) V3-1




W) AMAT HSEG)I): or all govt. exz By ADITYA RANJAN SIR

» IfA+B=45°=225°
(i) (1 + tanA) (1 + tanB) = 2

(ii) (1 - cotA) (1 - cotB) = 2
Q. (1++an10)(1++an3<)

ﬁls:i



o) 1S AMATH SE11): or all govt. ex: By ADITYA RANJAN SIR

42. The value of (1 + tan 10°) (1 + tan 35°) is:

BSSC CHSL 25/05/2022 (Shift- 03)

1 3
@ 5 )

(c) 1 (d)-2



BY ADITYA RANJAN SIR

A _ 03
. [ronfart vl v

(a) O (b) 1
[e)2 (d) 4
=(d +4anp) (\++ann)
- 2

[ A+R- 4s'J



ATHSKI r all g pXa BY ADITYA RANJAN SIR

44. Find the value of (1 + tanll® (1 + tan 21°)
(1 + tan 24°) (1 + tan 34°) (1 + tan 45°)

Jai 8 (b) 1

(c) 2 (d) 4

(144an 1) (1+4an2r) (1++an2y) (| +4an3y) (. l+ianyg)
L 020 402 s

- 2X2X 2.
8

g



Some Important Results

(S Hgaqul UiRUIH)

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

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

(iii) tan A. tan?A. tan 4A = tan 3A
(iv) sin(60° - A).sin A.sin(60° + A) = 3-' sin 3A

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

(vi) tan(60° - A).tan A. tan(60° + A) = tan 3A
(vii) sin?(60° - A) + sin” A + sin”(60° + A) = g

(viii) cos?(60° - A) + cos® A + cos?(60° + A) = g



: MATHSEI): or all gc X3 | BY ADITYA RANJAN SIR

-1
D= 45. Find sin20°.sin40°.sin60°.sin80°.
Sind SiN20-SiNYO

< Sin20 Sinyo Sin80 - SiN6O "
= 11‘. Sin6o . Singo*

= LXY3 x{3 _ 3 =
Y 2T“,3g 16 (d)8

1 S5
(a) 16 (b) 16



: MATHSEI): or all gc X3 BY ADITYA RANJAN SIR

-4
. 45. Find sin20°.sin40°.sin60°.sin80°.
Sine Sin(bo-9) sin6o10)

Sin20° SinYo' Sin80- SiNGO" 1 S
— (a) 16 (b) 16
— _Iq_ Sin60 - Singo"
= 1 X\@ X_\é = i l
("33 ¢ Wi (d) g



MATHSEI): pr all g¢ pXd » BY ADITYA RANJAN SIR

46. The value of (tan20°.tan40°.tan80°) is :
(a) 1 (b) O

Jsr V3 (d) 3

-tang. tan20 - tanyg - 1an3g



W) AMAT HSEG)I): or all govt. exz By ADITYA RANJAN SIR

Gin0-Sino-9) sintéo+e) 47. Find 1 - sinl0°.sin50°.sin'70°.

=_1 Sin39

" 5 7

@ g D
3
© g @ g
i"(I‘-S.IQSO
T ey,
L{% = 1-1 1



48. sin6° sin42° sin66° sin78° = ?

Sinsy

— 1 [SinI8"- Siny2 sm've] 1 1
Y Sinsy € g \Mﬁ



MATHSEI): pr all g¢ pXd BY ADITYA RANJAN SIR

49. Find sinl2°.sin48°.sin54°.

!Sinlﬁ' sinyg: sin2 ] sinsy’

. : 5 7
SiNY2 s —
@ o ) o
= _1 Sin36 . Sinsy’

Y Sinvo 3 1
= X s ©) 3§ \‘9’/3

= \\8_ | Sin2g QSO 08



- MATHSEI): pr all go ¢ BY ADITYA RANJAN SIR

- 50. The value of (cos15°.cos45°.cos75°) is :

C0SO-0s(60-0)-C0s(60+6 ) CoS © (oS (60-6) (OS (60+6)
1 1
=1 530
Y @ 372 N /2
Cos\S - Cosys'- osS
= 1Lcog
T 4s
= dx] .
TRV
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c0s10°.c0s30°.c0s50°.cos70° =?
1 -
@ 6 ¥ 16

S 1
(c) 16 (d) 3
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- cos 34 52. _ cos42°. cos78°. cos36° =?

co3|e : .
= _L ws5Y - cos36 (a) 5 (b) a4
Y o8
= 1 Sin36cos3¢’ ) 1
N “osis U 9 Te
. sig
- X1 Siﬂ"fz'
Y QW (osg (0S(60-6)cos (o 10)= Ltos3
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1
®) 5
= tonl8 tanyz +anyg 1

tansy € o ) g

. ; 53. The value of tan6°.tan42°.tan66°.tan78° is :
nSYy \(5’/1
1
+Qﬂ . +Qq(6o-

= L

O)-+an(60-+ 0)= tan3p
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°, tan42° tan66°. tan78° =?



= _1{sin 18 Siny2 sin%8 -
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N Ja+b

If sin__g_: sin42° sin§__9° sin§° sin78° =

’
C

where a, b, ¢ is relatively co-prime number,

then finda +b + c?
(a) 60 (b) 58 [Siﬂsqz\l:%;]

(c) 72 \(9/70 Y

Sing. Sin(60~0) Sin(60+6)=_L Sinag
4



