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COMPLETE TRIGONOMETRY FORMULA BANK

PART 1: Foundations, Identities, ASTC & Allied Angles (Class 9 to 11)

» 1. Right-Triangle Basics & Reciprocal Relations (Class 9 & 10)

Basic Definitions

* The 3 Fundamental Pythagorean Identities & Shortcuts

sinf = —2P 9 = CSCHZH sin?0 +cos?20 =1 = sin’f=1—cos?f, cos?f=1—sin’0
Hyp H 0]
1
Adj A H 1+tan260 =sec2d = sec’ —tan’f =1 = (secd —tanf) = —————
cosf = = — <= secl =— secl + tan 6
Hyp H A . 1
Trick: If secl +tanf = k —> secl — tanf = —
Opp O A k
tan @ — = — <= coth = — 2 2 5 ; 1
Adj A O 1+cot?f =csc? = csc?f—cot?=1 = (cscf —cotl) = ————
. cs<1:9+cot9
tan § = 81n97 t0 = C?Se Trick: If cscf + cot =m = cscl —cotld = —
s sin 0 m

> 2. Standard Angles Reference Table (0° to 90°)

Ratio 0° (0) 30° (%) 45° (1) 60° (3) 90° (3) Complementary
(90° — 6)

sin @ 0 1/2 1/vV2 V3/2 1 sin(90° — @) = cos

cos 1 V3/2 1/v2 1/2 0 c0s(90° — 0) = sin @

tan @ 0 1/V3 1 V3 ND tan(90° — 0) = cot §

Reciprocals: cscf =1/sin0,

sec =1/cosf, cotf =1/tand (ND = Not Defined / Infinite)

» 3. ASTC Quadrant Map & Allied Angles Master Table (Class 11)

‘
.

ASTC Quadrant Sign Matrix

Quadrant II Quadrant I
(90o to 1800) (00 to 900) Complete Allied Angles Quick-Reference Table
[S]: sin, csc are [A]: ALL 6 are Angle () Quadrant sin cos v tan
() (+) °—0 I (All 50 in 0 0
cos, sec, tan, cot < All positive 90° — (All +) +cos +sin -+ cot
0 90° + 6 IT (sin+) + cosf —siné —cotd
Quadrant III Quadrant IV 180° — 6 IT (sin+) +sind —cosf —tanf
(180° to 270°) (270° to 360°) 180° + 60 III (tan+) —sinf —cosf +tanf
[T]: tan,cot are [C]: cos,sec are 270° — @ T ( .
’ ’ - tan +) —cosf —sinf +cot @
(+) (+) O !
sin, csc, cos, sec < 0 | sin, csc, tan, cot < 270° +0 V (cos+) —cosd +sint —cotd
0 360° — 0 V (cos+) —sinf + cos @ —tanf

Even / Odd Parity:

cos(—0) = cos 0,
sin(—#) = —sind,

sec(—0) = sect (Even)

tan(—0) = — tan @

(0dd)

Golden Rule: At 180°/360° — ratio remains SAME; at 90°/270° = changes to
CO-FUNCTION. Sign depends on original function.
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» 4. Compound Angles (Addition & Subtraction)

sin(A + B) = sin A cos B + cos Asin B sin(A — B) = sin A cos B — cos Asin B

cos(A + B) = cos Acos B — sin Asin B cos(A — B) = cos Acos B + sin Asin B
tan A + tan B tan A — tan B

tan(A + B) = an A fan tan(A — B) = an an

1—tanAtan B ~ l+tanAtan B
‘ Sign Trap: In cos(A + B), the sign flips to MINUS (—), and in cos(A — B) it flips to PLUS (+)! ‘

» 5. Double (20), Sub-Multiple (6/2) & Triple (30) Angles

% Golden 1 + cos Forms (Class 12 Calculus Must-Know)
Standard 20 Forms:

Double Angle Formulas (20)

. . 2tan 0 1 — cos 26
s1n29:2sm9cosﬁzm 1—cos26 = 2sin? — siHQQ:%
02— ain2p — 29 _ 1 520
c0s260 = cos* 6 —sin“ 0 = 2cos“ 0 — 1 14 cos20 = 2c082 0 —> cos?§ — + cos
1 — 9420 1 —tan?6 2
= —_— 1 e —
1+ tan20 1 —cos20 CO% 22 =tan? 6
tan 20 — 2tan 1+ cos2
e = T tan?e Sub-Multiple (0/2) Calculus Forms:
Triple Angle Formulas (36) 1 — cosf = 2sin? (Z), 1+ cos 6 = 2 cos? (Z)
sin30 = 3sinf — 4sin® 0
cos 30 = 4cos® 0 — 3cosf sinf = 2sin <Z> cos <g)
tan 30 — 3tand — tan3 9
T 1 _3tan?d 1—c059:tan Q 1—1—0059:&)t Q
sin 0 2)’ sin 0 2

» 6. Transformation Formulas (Product <— Sum / Difference)

Sum / Difference — Products (C-D Factorization)

D -D
sinC’+sinDQSin<OJr )cos<c2 )
Products — Sum / Difference (De-Factorization) c4D C_D
2sin A cos B = sin(A + B) + sin(A — B) sinC—sinD:Qcos( B) )sin( B) )
2cos Asin B = sin(A + B) — sin(A — B) C+D C—D
cosC’—i—cosDchos( )cos( )
2cos Acos B = cos(A + B) + cos(A — B) 2
2sin Asin B = cos(A — B) — cos(A + B) cosC — cos D — —2sin <CJ2FD> sin <C ; D>

. (C+D). (
= 2sin sin
2 2

w

|
Q
~
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» 7. Principal Value Branches: Domain & Range (Must-Know for Boards & CET)

Function Domain (z) Principal Value Branch / Key Exam Note
Range (y)

y=sin"'z [-1,1] [—g, g} Quadrants IV & 1

(-m/2<y<7/2)
y=cosluw [—1,1] [0, 7] Quadrants I & IT (0 <y < )
y=tan"lz R = (—00,00) <fz, z) Open Interval (Asymptotes at

2°2
+7/2)

y=csc lx (—o0, —1] U [1,0) [fg, g] — {0} Excludes y = 0
y=sec lx (=00, —1] U[1,00) [0, 7] — {g} Excludes y = /2
y=cot lz R = (—00,0) (0,7) Open Interval (0 <y < 7)

» 8. Fundamental Properties & Negative Angle Traps

Negative Argument Properties (Crucial!)

Type 1 (Odd-Like: Direct Minus):

sin"!(—z) = —sin"'z, 2z¢c[-1,1]
tan~l(—z) = —tan"lz, x€R
csc i(—z) = —csclx, |z|>1

Type 2 (Even-Like: 7— Angle Trap):
cos }(—x)=m —cos7lx, ze€[-1,1]
cot 7} (—x)=m—cot™lx, z€R

sec i (—x)=m—sec %, |z|]>1

Complementary Pairs & Reciprocal Relations

Complementary Co-Function Pairs (7/2 Sum):

T
sin"!'x 4 cos tx = > x € [-1,1]
T
tanflircotflx:E7 rEeR
T
seclx +csclx = 3 |x| > 1

Reciprocal Conversions:

1 1
“lg=sin~! () , sec lz =cos7! <) (|Jz| > 1)
T T

» 9. Addition / Subtraction of Inverse Tangent & 2tan~!z Conversions

Sum & Difference Formulas for tan—!

If zy < 1 (Standard Case):

x+y
1—2ay
If x >0,y >0 and zy > 1 (Quadrant II Trap):
Xty
1—xy

tan~!2 +tan~"!y = tan~! <

tan"!x +tan "ty =7 +tan~1 (

Difference Formula (zy > —1):

-y
1+ 2y

tan~ ! —tan~! Y= tan—! (

sin~!(sinf) = 6

% High-Yield 2tan—! z Multiple Conversions

Single Most Tested in Differentiation & Integration:

2
2tan~!x = sin~? (HX2>, lz| <1
X
_a _a 1-—x2
2tan™ " x = cos — ], x>0
1+ x2
3l i 2x
2tan™ " x = tan T <2 )’ -l<z<l1

Self-Inverse Cancellation Rules:
(Ve € [-1,1])
< 0 €[-n/2,7/2] (Must lie in PVB!)

sin(sin™!z) =
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