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Complex Number

A number of the form a + ib, where a and b are real numbers, is called a complex

number. a is called the real part and b is called the imaginary part of the complex

number. NOLS
-ANOL .

\,;,’L.. OG!(._-,

T A
= A
Equality of complex numbersa +ib =c+id < a=cand b =d P =)
» <

» fg,

Addition of complex numbers (a + ib) + (c +id) = (a+c)+i(b+d) S
Subtraction of complex numbers (a + ib) — (c+id) = (a—c) +i(b—d)

Multiplication of complex numbers (a + ib).(c + id) = (ac - bd) + i (ad + bc)

at+ib _ a+ib c—id _ ac+bd ibc—ad
c+id ~ c+id c-id ~ c2+d? c2+d?

Division of complex numbers

Polar form of complex numbers a + ib = r(cosf + isinf)

For any non-zero complex number z = a + ib(a # 0,b # 0), there exists

. , a & == = l =3 T T
thecomplex number ool e denoted by2 or z~‘called multiplicative inverse
. ' 7 a o =B in
of zsuch that(a + ib) ——= +i——>=1+i0=1

Forany integer £,i%* = 1,i%* = {,i%*2 = 1§ =4,

The conjugate of the complex number z = a + ib. denoted by Z, is given by
Z= a- ib.
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The plane having a complex number assigned to each of its point is called the

complex plane or the Argand plane.

The Argand plane, the |x + iy| = x? + y2.

n'" Derivatives of Standard Functions:
D™(ax + b)™] =m(m—1)(m —2) ..(m —n + 1)(ax + b)) " a"

oo i
AE0Log
.

D"[(ax + b)"] = n!a™

D[] =nl

D"[ 1 ]_ (-=1D)™n!a™ .
ax + bl (ax + b)"*1 -

)" (n—1)!a"
D"[log(ax + b)] = ( )(ax(: b)“) =

D™ [a™] = a™ (mloga)™

Dn[eax] — aneax

nm
D"[sin(ax + b)] = asin(ax + b + 7)

nm
D™[cos(ax + b)] = acos(ax + b + —2—)

AROLG:
o 9.
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b
D™[e**sin(ax + b)] = (a? + b?)"/?e%*sin (bx + ¢ + ntan™? (E))

b
D™[e®*cos(ax + b)] = (a® + b?)"/2e%cos (bx + ¢ + ntan™! (—))

Polar Coordinates and Polar Curves:

Angle between Polar vector and Tangent

de 1dr
tan® =r . Or cot) = g

Angle of Intersection of the Curves

tan®, — tan®,
1 + tan®;.tan®,

le == Qzl = tan'l{

}

Orthogonal Condition

|9, — 0, zgor tan®,.tan®, = —1

Series Expansion:

Taylor’s Series expansion about the point x = a

y(@) = y(@) + Sy @) + ELy (@) + Ly (@) + -
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Maclaurian’s Series expansion about the point x = 0
e 2%y 3 x*
y(x) = y@) + 5 ¥'(@) +5y"0) + 5y @) + Ty (0) + -

Euler’s theorem on Homogeneous Function and Corollary

xa—u+ au =nu
dx yay_

du du _  f(w)
*= V% " "rw

d%u 9%u a%u
2 2 2 =
xf—=+ 2xyy 0y +y 377 nn—1u

Composite Function

. . _ ds _ ozdx | 0sdy
Ifz = f(x,y) and x = @(t), y = (t) then dt  dxdt dydt

Ifz=f(x,y) and x = @(u,v), y = Y (u, v)then

B_Z_Ea_x Ea_yandaz_azax aza_y
du  dxdu dydu dv  dxdv Ay v

Ifu = flr,st)and r = gx,¥,.2), § = h(x, v, 2z),t =i(xv.2) then

du_ dudr  duds  duodt
dx  drodx dsodx Ot 9x

ou_ dudr  ouds  dudt ou _ oudr  ouds  oudt
dy drdy 9sady otay dz 0rdz 09sdz adtoz

o
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u g ou

du  du ax 9y oz

" __d(uwy) _ |ox ay duvw) _|dv dv dv
Jacobians | = 2y oy av ad ==z 3 3z
ox 0y ow aw ow

dx Jdy 9z

Reduction Formulae

n-1)n-3)(n-5)..1n _
n n —when n is even

S R B nhn—-2)n—4)..2 2
focos xdx—Lsm xdx = = 1) 0 — ) = 5) s::3

nn—-2)(n—-4)..1

1 when n is odd

) m—-1)(m-3).n—-1)(n-=-3) .. 7w _
e P = (m+n)(m+n—2)(m+n—4)...ZEWhenm&nmeven
fos‘" iR (m=1(m—3)..(n—D(n—3)..

(m+n)(m+n-2)(m+n-—4)..

otherwise
Multiple Integrals

Area A = [[, dxdy- Cartesian form

Area A = [[, rdrd8 - Polar form

Volume V = [[f, dxdydz- Cartesian form

VolumeV = [f, zdxdy — by double integral

Gamma Function: I'(n) = jome‘xx“‘ldx =2 fowe—tthnth
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Beta Function: f(m,n) = fol AL — )iy = 2 fo; $in22=1g cos2™=19.d0

Beta and Gamma relation B(m,n) = FT(("::—T(S) and I'(1/2) = /7.

Vector Calculus

Position Vector 7 = xi + yj + zk

Magnitude |7 = \/x2 + y2 + z2
Dot Product of unit vectors L.i+j.j+k.k=1andij+j.k+ki=0

Cross Product of unit vectors ixizjszlzxfé:O and ixj=k jxk=1i,

Exf=].

Angle between two vectors cosf = |

|:l>.|.

Unit vector A =

T

5 =4 ds
Veloc = —
ity V —
5 - dzs
Acceleration a = —
dt?

For any vectors A= (i + byJ + c k), B = (ayi+ byf + k) &

C = (asi + bsj + c3k)
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Dot product of two vectors A.B = ajay + byb, + c1c;

~

i ] E
Cross product of two vectors AxB = a, a, aj
AOLOG,
b1 bz b3 > W‘G C.g\\
a; a; as
Scalar triple product A. (B X C) = |[by b, b3
€& €2 C3
Vector Calculus
- dr
Velocity #(t) = —
‘ dt
Acceleration da(t) = o P ks
S dt  dt?
ar
The unit tangent vector T = dt/d,:
dt
7Ty
Angle between the tangents cosf = ———=
71|72

Component of velocity C.V = v.7, where 7 is the unit vector

Component of accelerations C.A = d.f

Tangent component of acceleration T.C. A = ¢ /|5|

Normal Component of acceleration:

8|Page




VISVESVARAYATECHNOLOGICALUNIVERSITY BELAGAVI
MATHEMATICS FORMULA HANDBOOK

N.C.A = |a — (tangential component) X (ﬁ/ Iﬁ'l)I

- | _vp=p 0, g
Gradnentof@.grad@_V(D—axt+ayj+azk

Ve

Unit vector normal to the surface: i = =

Directional derivative along vector n' is D.D = V@Q.7A

v0,.V0,
Angle between the surfaces cos@ = ——=—
g V0, 11V0, |

Divergence of vector field F = fil + fo] + f3k

of . oy, D

divF =V.F =
= dx dy 0z
i j ok
-3 - — a a a
Curl of vector field F: curlF =V XF=|— — —
dx dy 0z
L 2 [

Solenoidal vector field: divF = V.F = 0

Irrotational vector field: curlF = VX F = 0

List of vector identities
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curl(grad®) =V xVp =0

div(curlﬁ) = (V ¥ ﬁ) —3 1)

div(0F) = o(divF) + grad®.F
curl(0F) = @(curlF) + grad® x F

Linear Algebra

3 . = adjA)
Inverse of square matrix A: A~! = (ITJI

Rank of a matrix A: The number of non-zero rows in the echelon form of A is equal to

rank of A.

Normal form of a matrix: [‘8’ 0]

Gauss Elimination method

The system is reduced to upper triangular system from which the unknowns are found

by back substitutions.
Eigenvalues
Roots of the characteristic equation |4 — Al| = 0.

Eigen Vectors
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Non-zero solution x = x; of |A — Al|x = 0.

Diagonal form

i: O 0
D=P“1AP=[0 s 0]
0 0 A

Nature, Rank and Index of Quadratic forms:

e Positive-definite if all the Eigen values of A are positive.

e Positive-semi definite if all the Eigen values of A are non-negative and at least
one of the eigenvalues is zero.

e Negative-definite if all the Eigen values of A are negative.

e Negative-semi definite if all the Eigen values of A are negative and at least one
of the Eigen values is zero.

e Indefinite if the matrix A has both positive and negative eigenvalues.

e Rank the number of non-zero terms.

e Index the number of positive terms.

e Signature the number of positive terms minus the number of negative terms.
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