Math at a Glance

A Collection of Timeless Mathematical Formulae

Shaik Vaseem « Dr. D Bhanu Prakash

— Vignan’s Foundation for Science, Technology & Research, Vadlamudi, Andhra Pradesh, India.
— An initiative in Section-20 of Pre-Semester 2025-26

n+l

sin x + cos?x = 1 Dy[c] =0 O +C (mt-1)
sec’x —tan’x = 1 Di[x] =1 ! n+1
csc?x —cot’x = 1 Dy [kx] = k )—C|—>1n|x|+C
— D [x"] = nx""!
sz)_czl CoS X x e e* +C
)2c 1+§osx Dy[Vx] = : x *
COSZE:—Z 1\/‘; a I—)E'FC
D.[xl/n = = 11
tanZ%C:i_ﬂ L] rﬁcx Inx —»xlnx-x+C
. Toosx Dyllxll ==, x#0 .
sin(2x) = 2 sinx cos x x| sinx — —cosx +C
cos(2x) = cos® x — sin” x Dx[f(g(x)] = f'(g(x))g"(x) il s sin 2x
X1 _ X 2 4
=2cos?x—1=1-2sin*x D,[e*] =e ]
o = Dl Dyla*] =a*Ina sin(ax) +— - cos(ax) + C
tan(2x) 1 —tan% x Dy[ef@] = £ (x)ef ™ . c
sin(3x) = 3 sinx — 4sin®x D [af®] = £(x)a’ ™ Ina cosx = Smx’f )
x  sin2x
cos(3x) = 4cos® x — 3 cosx 1 cos’x > = + +C
3 Dy [Inx] = - 2 4
3t —t X 1
tan(3x) = Jany-an X 1 cos(ax) — —sin(ax) + C
1 —3tan®x D,[log, x] = 1 a
. . . na
s1n§x N y; — mreesyE C(.)sxs%ny D [In f(x)] f'(x) tanx +— In|secx| + C
cos(x + y) = cosx cos y — sinx sin n f(x
Y FEOY Y * fx) tan® x - tanx —x + C

tan(x + y)

tanx +tany
1 —tanxtany

sin(x — y) = sinx cos y — cosx siny

cos(x — y) = cosxcosy + sinxsiny

tan(x — y) =

tanx —tany
1l +tanxtany

2sinxsiny = cos(x —y) — cos(x + y)

2cosxcosy = cos(x —y) + cos(x + y)

D, [sinx

D, [cosx
D, [tanx] = sec®x

Dy [cotx] = —csc? x
D, [secx] = secxtanx
Dy [cscx] = —cscxcotx

1=
1=
]
I=
|
1=
D, [sin(ax)] = a cos(ax)
I=
1=
1=
|
]

cscx — In|cscx —cotx| + C

csc?x > —cotx + C

secx — In|secx +tanx| + C

sec’x > tanx + C

cotx — In|sinx| + C

cot’x — —cotx —x + C

2sinxcosy = sin(x + y) + sin(x — y) D, [cos(ax)] = —asin(ax)
+ - secxtanx — secx + C
sinx +siny = 2'sin 2 cos 2 D[tan(ax)] = a sec®(ax)
2 2 cscxcotx — —cscx + C
) . 5 cos ™ +y . x—Yy D, [cot(ax)] = —a csc?(ax)
sinx — siny = 2 cos sin .
’ 2 D [sec(ax)] = asec(ax) tan(ax) sinhx — coshx + C
cosx + cosy = 2cos T ot ; Y Dy [csc(ax)] = —a csc(ax) cot(ax) coshx - sinhx + C
_ tanh x — In(coshx) + C
— - 2sin Y gnF =Y D, [sin"'x] = !
COsSXx —Ccosy = —2sin sin 5 x[ ] Vi st i I it - @
X —-X
= 2
sinhx = ¢ 2e Dyfcos ' x] = - ! : sech“x — tanhx + C
il e '11 - csch’x > —cothx + C
coshx = 2 Dy[tan"'x] = T sech x +— arctan(sinhx) + C
sinh x X
hx = = 1 csch x — ln‘tanh —| +C
T x = hx D [cot™" x] = ) * 2
1
cothx = Cf)th D [sec_l x] = 1 T+ 22 +— arctanx + C
smlhx x —|x|m ;_x
sechx = o [ . 1 = — arcsinx + C
coshx Dylcsc™ x] = ————— 1—x
1 ) |x|Vx2 =1
cschx =



Trigonometry
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Euler’s Formulae
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Series & Sequences

Arithmetic sum: S, = 5 (a1 + a,)
Geometric sum: S, = a 1=~
Infinite GP: S = 1%, [r[ < 1
Harmonic number: H, = ¥}_, 1

Convergence test: nip converges if p > 1
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Complex Numbers
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“Mathematics is the music of reason.”

— Dedicated to the beauty of numbers

Special Formulae
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T, (x) = cos(n arccos x) (Chebyshev Polynomial)
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ILATE Rule for choosing u:

I Inverse trigonometric functions (sin_1 x,tan"lx, .. )
L Logarithmic functions (In x)
A Algebraic functions (x™)
T Trigonometric functions (sinx, cosx, . . .)
E Exponential functions (e*, a*)

Choose u in this priority order and the other part as dv.

Finally, from
The Man Who Knew Infinity

Srinivasa Ramanujan
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