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CHAPTER 1

APPLICATION OF MATRICES AND DETERMINANTS

THEOREM 1.1 For every square matrix A of order n, A(adj A) = (adjA)A= |A]| Ix
THEOREM 1.2 If a square matrix has an inverse, then it is unique.
THEOREM 1.3 Let A be square matrix of order n. Then A exists if and only if A is non — singular.

THEOREM 1.4 If Aiis non - singular, then

(i)|A-1|=i| (i) (ATYL=(AYT (iii) (2A)=

m A7, where Adisanon zero scalar.

NN

THEOREM 1.5 (Left cancellation law)

Let A, B and C be square matrices of order n. If Aiis a non - singular and AB = AC, then B =C.
THEOREM 1.6 (Right cancellation law)

Let A, B and C be square matrices of order n. If Ais non —singular and BA = CA, then B =C.
THEOREM 1.7 (Reversal law for inverse)

If A and B are non — singular matrices of the same order, then the product AB is also non- singular
and (AB)1=B1A?

THEOREM 1.8 (Law of double inverse)
If A'is non —singular, then Al is also non —singular and (A1) 1=A

THEOREM 1.9 If Aiis a non - singular square matrix of order n, then

() (@A) =adiAl)=r-A

(ii) ladj Al =A™

(i) adj(adjA) =|A|™2A

(iv) (adjAA) = A" adj(A) where A is a non - zero scalar
(v)  ladj(adjA)| = |4’

(vi) (adj A)T =adj( A")

THEOREM 1.10 If Aand B are any two non —singular square matrices of order n, then
adj(AB) = adj(B) adj ( A)

Adjoint adjA = [Aj]"

Inverse Al =ﬁ adj A ; where |A| 20
(i) Al=+———(adjA) (i) A’ =+ —— adj (adj A)
JadjA JadjA
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A matrix A is orthogonal AAT=ATA = |
A matrix A is a orthogonal if and only if A is a non — singular and Al=AT

Methods to solve the system of linear equations AX =B

(i) Matrix inversion method : X=A'B, |A| =0

(ii) Cramer’s rule: x=%,y = AA—Z,Z=% ,A#20

(iii) Gaussian elimination method

(iv) Rank method
p(A) = p(A,B)=3 Consistent One solution
p(A) = p(A,B) <3 Consistent Many solution
p(A) #p(A,B) Inconsistent No solution

The homogenous system of linear equation AX =0

(i) Has a trivial solution | A| #0
(i) Has a non - trivial solution, | A| =0
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CHAPTER 2
COMPLEX NUMBERS

PROPERTY 1 (The commutative property under addition)
For all complex numbers z; and z;, prove that z1 + z2 = 2+ 73
PROPERTY 2 (Inverse property under multiplication)

The multiplicative inverse of a nonzero complex number z = x + iy, is
x .y

|
x2+y2 x2+y2

PROPERTY 3 For all two complex numbers z; and z,, prove that z; + z, =z; +Z,
PROPERTY4 Zz,.z,=7; .z, wherex;,x; ,yiandy.ER

PROPERTY 5 Zis purely imaginary ifand onlyifz=-2z

PROPERTY 6 (Triangle inequality)

For any two complex number z; and z, prove that | z1+ 22| £ | z1| + | z2]
PROPERTY 7

For any complex number z; and z,, prove that | z122] = | 2| | 22|

PROPERTY 8

Ifz=r(cos@+isin@),thenz'= %(cosH—isinH)
PROPERTY 9

Ifz1=r1(cosB1+isinB1)and zz=r>(cos B, +isinf;)then
212, =112 ( cos (B1+ 6,) +isin (61 + 62))

PROPERTY 10

Ifzz7=r1(cosB1+isinB;:)and z2=r,(cos B, +isin ;) then

Z1 _ " .

— =—/(cos (8:1-6;) +isin (61-0,))

Z2 T2

PROPERTIES OF COMPLEX CONJUCATES

Ifz=x+iythenz=x—-1iy

(1) z1+2z, = Z1+2Z,
(2) z,—2z, = Z1 -2,
(3) z12, = Z1.Z;

z Z1
@ (2) = Zizmeo

Zy Zy

zZ+Z

(5) Re(z) = T
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z—z
O m@) = 2=
7)) = @
(8) Ifzisrealthenz=72
(9) If zis purely imaginary if z=-Z

(10)Z =2
PROPERTIES OF MODULUS OF A COMPLEX NUMBER
1) |z] = |Zz]
2) |21+ 23| < |zq| + | 23]

(

(

(3) | z1z5 | = |21 || 2]

(4) 1z1 —2zz| 2| |z4] - | 22| |

(5) 2] = 1t
Zl |z|

(6) |z = |z|"

(7) Re(z) < | z|

(8) Im(z) < |z|

+ . b -
SQUARE ROOT : Va + ib = J_r< /|Z|2 ¢4 i /Izl2 a>

POLAR FORM :z=r (cos @ +isin 8)

GENERAL RULE FOR DETERMINING ARGUMENT:

SECOND QUADRANT FIRST QUADRANT
sin 0 + ive 0=n—«a 60=a Sin @ +ive
Cos 6 —ive Cos 0 + ive
Sin 8 -ive 0= —-n+a 0= —«a Sin @ -ive
Cos 8 —ive Cos 0 +ive
THIRD QUADRANT FOURTH QUADRANT

n'" roots of complex numbers:

0+2km . . (0+2km
zYn =yt (cos( - ) + i Sln( - )) k=0,1,23,.
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CHAPTER 3
THEORY OF EQUATIONS

Vieta’s formula for polynomial equations of degree 2 = x*+ (a + ) x + a8 = 0.
Vieta’s formula for polynomial equations of degree 3

= x*—(a+pB+y)+(af + By +ya)x-afy =0.
Vieta’s formula for polynomial equations of degree n > 3

xa =a+f+y+6

Yap =af+ay+ad+By+L6+yd

Yafy = aBfy+aBfd+ ays + pyd

Yapys = afys
THE FUNDAMENTAL THEOREM OF ALGEBRA:
A polynomial of degree n > 1 has at least one root in C.

COMPLEX CONJUCATE ROOT THEOREM:

Imaginary (non - real complex) roots occur as conjugate pairs, if the coefficients of the polynomial
are real

RATIONAL ROOT THEOREM:

e letanX"+..+a1x+ap=0witha,#0 and ap # 0 be a polynomial with integer coefficients.
e If p/q, with (p, q) = 1, is a root of the polynomial, then p is a factor of ap and q is a factor of a,
e Methods to solve some special types of polynomial equations like polynomials having only

even powers , partly factored polynomials , polynomials with sum of the coefficients is zero,
reciprocal equations.

DESCARTES RULE:

If p is the number of positive roots of a polynomial P(x) and s is the number of sign changes
in coefficients of P(x), then s p —is a nonnegative even integer.
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CHAPTER 4
INVERSE TRIGONOMETRIC FUNCTIONS

PROPERTY 1
()  sinl(sin@) =0, if6€E [— %%
(i) cos™ (cos 0) =6, ife e [—0,m]
(i) tani(tan0) =6, ifOE (— Lo
22
(iv) cosec’ (cosec ) =6, ifo € [— %,% \{0}
(v) sec™ (sec 6) =0, ifge [—0,m] \{%
(vi) cot™ (cot B) =0, ifoe (-0, m)
PROPERTY 2
(i) sin(sin™ x) =x, ifxe [—1,1]
(ii) cos (cos™ x) =X, ifxe [—1,1]
(iii) tan(tan™ x) =x, ifx€e R
(iv) cosec(cosec? x) =x, ifxe R\(-1,1)
(v) sec(sec™ x) =x, ifxe€ R\(-1,1)
(vi) cot(cot™ x) =Ky, ifx€ R
PROPERTY 3 (RECIPROCAL INVERSE IDENTITIES)
. . _1 1 .
(i) sin N cosecx, ifxe R\(-1,1)
1
(ii) cos'l(;) = secx, ifxe R\ (-1,1)
1 -1 ]
(i) tan’l(—) > {cot x B ,l.fx > 0
x —-m+ cot™x ,if x <0

PROPERTY 4 (REFLECTION IDENTITIES)

(i) sint (—x) = -sin?x, ifxe [—1,1]

(ii) tan!(—x) = -tanlx, ifx€e R

(iii) cosec }(—x)=-cosec*x, if|x|=21or x€ R\(-1,1)
(iv) cos'(—x) =m-costx, ifxe[-1,1]

(v) cot’(—x) =m-cot’x, ifxe R
(vi) sec(—x) =m-sectx, if|x|=1orx€ R\(-1,1)
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PROPERTY 5 ( CO FUNCTION INVERSE IDENTITIES)

1

’ Xe[_lll]
, ifxe€ R
, if|x]21lorxe R\ (-1,1)

(i) sinlx +cos"
(i)
(iii)

X

NIANIAN]R

tanx + cot ! x

coseclx +sectix =

PROPERTY 6

(i) sinTlx + sin"ly = sin‘l( xyJ1—y2 + yV1 — x2 ) , where either x* +y>< 1 orxy <0
(i)
(iii)

sin“tx — sin™'y = sin7 x/1 —y2 — yV1 — x2 ), where either x> +y>< 1 or xy >0

cos lx + cosTly = cos‘l(xy—\/l—xz\/l—yz),ifx+y20

(iv)  cos™lx— cosTly= cos‘l(xy +V1—x2/1-y2 ) ifx<y
-1 -1 _ —1( xty a
(v) tan™*x + tan™"y = tan (l_xy),lfxy<1
; -1, _ -1, — T E AN )
(vi) tan™*x — tan” "y = tan (1+xy), if xy> -1
PROPERTY 7
- 2x
(i) 2tan”'x = tan 1( 2), Ix| <1
1-x
-1 1—x2
(ii) 2tan"x = cOS ( 2) , x20
1+x
-1 .1 2x
(iii) 2tan”"x = Sln , x| <1
1+x2
PROPERTY 8

(i) sinT}(2xV1 —x2 ) = 2sin"'x ,if |x| < \/% or——=<x <
(ii) sin™}(2xV1 —x2 ) = 2cos'x ,if \/% <x <1

1
2

PROPERTY 9
(i) sin"lx = cos W1 —x2, if0 <x <1
(ii) sin"lx = —cos™W1—x2%2, if—-1<x<0
.1 - -1 X i
(iii) sin~'x = tan (W)’ if—-1<x<1
(iv) cos™x = sin W1 —x2, if0 <x <1
(v) cosTlx =m—sinTIW1—x2, if—-1<x<0
. = Y o | X oy = X b
(vi) tan~'x = sin (W) = cos (W),|fx>0
PROPERTY 10
(i) 3sin"lx =sin"!(3x—4x3), «x € [—%,%]
(ii) 3cos™x = cos™'(4x3 —-3x), «x € E ,1]
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CHAPTER 5

TWO DIMENSIONAL ANALYTICAL GEOMETRY

THEOREM 1

The circle passing through the points of intersection of the line Ix + my + n = 0 and the circle
X2+ y2 + 2gx + 2fy + ¢ = 0 the circle of the form x% + y2+ 2gx + 2fy + c +A (Ix + my + n) = 0, A € R?

THEOREM 2

The equation of a circle with (x1, y1) and ( x2, y2) as extremities of one of the diameters of
the circle is (x = x1)( x=x2) + (y=y1) (y—v2) =0

THEOREM 3

The position of a point P( x1, y1) with respect to a given circle x> + y? + 2gx + 2fy + c =0 in
the plane containing the circle is outside or on or inside the circle according as

>0, or
x12+y12+2gx1+2fy1+c is {=0, or
<0,

THEOREM 4 From any point outside the circle x?> + y 2 = a2 two tangent can be drawn.

THEOREM 5 The sum of the focal distances of any points on the ellipse is equal to length of the
major axis.

THEOREM 6 Three normal can be drawn to a parabola y? = 4ax from a given point, one of which is
always real.

TANGENT AND NORMAL

CURVE EQUATION EQUATION OF EQUATION OF NORMAL
TANGENT
CIRCLE x2+y2=2a? (i) Cartesian form (i) Cartesian form
XX1+yy1=a? Xy1—yx: =0
(ii) parametric form (ii) parametric from
X cosB +y sin = a xsinB—ycosB =0
PARABOLA y? = dax (i) yy1=2a ( x +x1) (i) xy1 + 2y = 2ay1+ x1y1
(i) yt =x + at? (i) y+ xt = at3 + 2at
2 2 .\ XX yy 2 2
ELLIPSE | i) 5+>=5=1 () L2422 = g2 p2
az ' b a b x y
.., Xcos@ . ysinf 1 1
(II) + =1 (ii)ﬂ— b_y: a? — p2
b cos6 sinf
2 2 GXX1L YY1 _ . a? p2
a? b2 xsec@ tané *1 V1
(||) — Y = 1 .. ax by _ 2 2
a b (“) sec6 + tan® a®+b
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CONDITION FOR THE SINE y = mx + ¢ TO BE A TANGENT TO THE CONICS

CONIC EQUATION CONDITION TO BE POINT OF CONTACT EQUATION OF TANGENT
TANGENT
CIRCLE X2 +y?=a? c2=a%(l+m?) < Fam ta ) y=mx +/1+ m?
Vi+m? Vi+m?
2_ a a
PARABOLA |  Y?=4ax =2 (i 2_“) y=mx+ —
m mz ’ m m
2 2 _
ELLIPSE x_+y_ 4 c? = a’m? + b? —azm’b_2 y=mx ++/a?m? + b2
a? b2 c c
2 2 2 _ 2,2 2 2 2
HYPERBOLA x__y_=1 c“=a‘m“—b>b —-a m’—b y =mx ++a?m? —
a? b2 c c
PARAMETRIC FORMS
CONIC PARAMETRIC PARAMETER RANGE OF ANY POINT ON THE CONIC
EQUATIONS PARAMETER
CIRCLE Xx=acos 0 0 0<0<2n ‘’or(acosB, bsinB)
y=asinB
PARABOLA x = at? t —0o<t< © ‘t‘or(at?, 2at)
y =2at
ELLIPSE Xx=acos 0 0 0<0<2n ‘O‘or(acosB,bsinB)
y=bsin®
HYPERBOLA x=asecH 0 m<0<n ‘O‘or(asecO,btanB)
y=btan® Except6=i§
PARABOLA
EQUATION VERTICES FOCUS AXIS OF EQUATION OF LENGTH OF
SYMMETRY DIRECTRIX LATUS
RECTUM
(y—k)?>=4a(x=h) (h, k) (h+a,0+Kk) y=k x=h-a 4a
(y—k)?>=-4a(x—h) (h, k) (h—a,0+Kk) y=k x=h+a 4a
(x=h)?*=4a(y-k) (h, k) (0+h,a+k) x=h y=k-a 4a
(x—=h)?=-4a(y—k) (h, k) (0 +h, -a +k) x=h y=k+a 4a
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PARAMETRIC FORMS
Identifying the conic from the general equation of conic
Ax>+Bxy+Cy>+Dx+Ey+F=0

The graph of the second degree equation is one of a circle, parabola, an ellipse, a hyperbola, a point,
an empty set, a single line or a pair of lines. When,

1)A=C=1,B=0,D=-2h, E=-2k, F=h?+k?-r? the general equation reduces to
(x=h)>+ (y—h)?=r?, which is a circle .

2) B =0 and either A or C =0, the general equation yields a parabola under study, at this level
3) A# Cand A and C are of the same sign the general equation yields an ellipse.

4) A = Cand A and C are of the opposite signs the general equation yields a hyperbola

ELLIPSE
EQUATION CENTRE MAJOR AXIS VERTICES FOCI
(x — h)? (y—k)z_ (h, k) Parallel to the (h—a,Kk) (h—=c, k)
a2 + b2 =1 X - axis (h+a,k) (h+c,k)
a’?>b?

a) Major axis parallel to the
x — axis foci are c units right
and c units left of centre,
where ¢? = a% - b?
(x—h)? (y—k)? (h, k) Parallel to the (h,k-a) (h, k=c¢)
b2 + a2 =1 y - axis (h,k+a) (h,k+c)
a’>b?

a) Major axis parallel to the
y — axis foci are c units right
and c units left of centre ,
where ¢? = a% - b?
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HYPERBOLA

a) Transverse axis parallel to the x — axis a) Transverse axis parallel to the x- axis
The equation of a hyperbola with centre C
(h, k) and transverse axis parallel to the x- axis is

_py)2 12
given by _(xag) - —(ybf) =1.

The coordinates of the vertices are A(h+a, k) and
A’(h—a, k) . the coordinates of the foci are
S(h+c,k)and S’(h—c, k) where c?=a%+ b?

The equations of directrices are x = i%

b) Transverse axis parallel to the y — axis b) Transverse axis parallel to the y- axis
The equation of a hyperbola with centre C
(h, k) and transverse axis parallel to the y- axis is

12 _py\2
given by%— (xb_g) = 1.

The coordinates of the vertices are A(h, k+a) and
A’(h, k - a) . the coordinates of the foci are
S( h, k+c) and S’( h, k-c) where c? = a + b?

The equations of directrices arey = i%
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CHAPTER 6
VECTOR ALGEBRA

THEOREM 1

Ifd = a;i+ ayf + ask ,b= byi+ byj+ bsk ,é = c;i+ c,j + c3k,then

. a; ap; das
((_1) X b) .E) = bl bz b3
i C (3

THEOREM 2

For any three vectors @, b and &, (ax B) .C=a. (l—; X ¢) the scalar triple product of
three non — zero vectors is zero if and only if the three vectors are coplanar.

THEOREM 3

The position of a point P ( x1, y1) with respect to a given circles x? + y2 + 2gx + 2fy + c=0in
the plane containing the circle is outside or on or inside the circle according as

>0, or
Xi2 +yi® +2gxi+ 2fys+ cis{=0, or
<0

THEOREM 4

The scalar triple product of three non — zero vectors is zero, if and only if the three vector
are coplanar

THEOREM 5

Three vector a, b ,C are coplanar if and only if, there exist scalarsr, s, t € R such that at

least one of them is non — zero and ra + sb +ti=0

THEOREM 6

Ifd,b,cand B,q,7 are two system of three vectors, and if = x,d + y,b + z,¢ ,

4= xd+y,b+2z,¢ and # =x3d+ysb+23¢ ,then[p,G,7l1=|x; ¥, Zz||d b,c]
X3 Y3 Z3

THEOREM 7

The vector triple product satisfies the following properties:
(@ +a)x(bxé)=a;x(bxé)+ax(bx?),
(A&)x(ﬁxé)zl(ax(ﬁxE)) ,AE€R

d x ((by+b;) x &) = dx (by x &)+ x (b; x &),

&x((AB)xE)zl(&x(BXE)),AelR{
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ix(bx@+5))=dx(bxa)+ax(bx5),
5X(5X(AE))=A(&X(EX5)) ,ALER
THEOREM 8
Three vectors @, b, ¢ we have d@ x (b x ¢) = (d.6)b — (d.b)¢
THEOREM 9 (JACOBI'S IDENTITY)
For any three vectors @, b, ¢ wehaved x (b x &) +bx (éxd) +¢Ex (dxb) =0

THEOREM 10 (LAGRANGE’S IDENTITY)

.&¢ QU

For any four vectors @, b,¢,d we have (& X B) .(E X &) =

A Oy
S

a.
b.
THEOREM 11

The vector equation of a straight line passing through a fixed point with position vector a@

and parallel to a given vector bis?=a+ tB, wheret € R
THEOREM 12

The parametric form of of vector equation of a line passing through two given points vector

are d and b respectively is 7 = d + t(B —d),wheret €R

Two lines are said to be a coplanar if their lie in the same plane.

Two lines in space are called skew lines if they are not parallel and do not intersect
THEOREM 13

The shortest distance between the two parallel lines# = @ + sb and # = & + tb is given by

1) :% where |B| #0
THEOREM 14:
The shortest distance between the two skew lines 7 = @ + sb and 7 = ¢ + td is given by
6=M where |E><(Z| 0
|b xd|
THEOREM 15

The equation of the plane at a distance p from the origin and perpendicular to the unit
normal vector d is #.d = p

THEOREM 16

The general equation ax + by + cz + d = 0 of first degree in x, y, z represents a plane.
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THEOREM 17

If three non — collinear points with position vectors d, 5, C are given, then the vector
equation of the plane passing through the given points in parametric formis# = d + 5(5 - &) +
t(¢ —d),whereb #0,é#0ands,te R
THEOREM 18

The acute angle 8 between the two plans 7.1, = p; and 7., = p, is given by 6 =

-1 In_{-Tz'I)
cos (|n1||nz|
THEOREM 19

The acute angle 6 between the two planes aix + byy + ciz+di=0and axx+ by +coz+dx =0

-1 laiaz+bibyycical

is given by 8 = cos
\/a12+b12+C12\/a22+b22+C22

THEOREM 20
The perpendicular distance from a point with position vector % to the plane 7.7 = p is given
|d.7i-p|

by = Iy

y il

THEOREM 21

The distance between two parallel planesax+ by +cz+d;=0andax+by+cz+d,=0 is
Vaz+bZ+c?
THEOREM 22

The vector equation of a plane which passes through the line of intersection of the planes
7.ny = d; and 7. n, = d, is given by (. — d;) + A(#.n; —d,) = 0where 1 € R

THEOREM 23

The position vector of the point of intersection of the straight line7 = a + tb and the plane

p_(ﬁ'ﬁ)), provided b.7i # 0

b.n

Fii=pisd+(

The shortest distance between the two skew lines is the length of the line segment perpendicular to
both the skew lines.

A straight line which is perpendicular to a plane is called a normal to the plane.
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PROPERTIES OF SCALAR AND VECTOR PRODUCTS

SCALAR PRODUCT

VECTOR PRODUCT

a.b = I&I|B|cos 0

dxb= |&||B|sin9ﬁ

S
ab=0
i. diszerovector
b any other vector

ii. biszerovector
-
a any other vector

i. dandbare perpendicular

idxb=0
i. diszerovector
b any other vector
ii. b is zero vector
d any other vector
iii. d and b are parallel

—

da.d = a?
li=jj=kk=1
.]=7k=ki=0
G =a,i+ay] +ask
b = byl + byJ + bsk

G.b = (a1by + azb, + azhs)

axa=

Ixl=jxj=kxk=0
Ix]=kxk=tkxi=]

d=a,i+ay] +ask

b = byl + byJ + bsk

o7 ok

axb= a; a, as

by b, bs

A straight will lie on a plane of every point on the line, lie in the plane and the normal to the

plane is perpendicular to the line .
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CHAPTER 7
APPLICATION OF DIFFERENTIAL CALCULUS

DIFFERENTIAL CALCULUS BASIC FORMULAS

d d
a[c] =0 a[secx] = sec xtanx
d d 1
o [x"] = nx™ 1 a[logx] ==
d
— = ! ! — [pX] = pX
P [uv] = uv’ + vu = [eX] = e
d jupy vu —uv . W 1
d—[—]=—2 d—[sm 1x] =
x lv v V1 — %2
d d -1
# [ — — 1N
I [sinx] = cosx 7 [cos™! x] s
d -1
o [cosx] = —sinx a[cosec‘1 x] = m
d 1
= [tan x] = sec®x e [sec™1x] = Ly
d d 1
a[cotx] = —cosec®x = [tan1x] = T
VELOCITY & ACCELERATION
If distance x = f(t)
Velocity v = f'(t) or pol acceleration a = m =f’(t) or e

(i) Initial velocity means velocity at t =0

(ii) Initial acceleration means accelerationatt=0

(iii) If the motion is upward, at the maximum height the velocity is zero.
(iv) If the motion is horizontal v = 0 when the particle cones to rest.

TANGENT y—vy; =m (x—x1)
NORMAL y - y1 = ( x—xi)
If the two curves are parallel at (x1, y1) then m; =m;

If the two curves are perpendicular at (x1, y1) , then mim; =-1

ANGLE BETWEEN TWO CURVES

my +m,

tangp = |————
¢ 1+ mym,

ROLLE’S THEOREM

Let f(x) be continuous on a closed interval [a, b] and differentiable on the open interval
(a, b) let f(a) = f(b) , then there is at least one point c € ( a, b) where f'(c) =0
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LAGRANGE’S MEAN VALUE THEOREM

Let f(x) be continuous in a closed interval [a, b] and differentiable on the open interval

(a, b) let f(a) =f(b), then there exist at least one point c € ( a, b) where f'(c) =

f)-f(a)
b—a

TAYLOR THEOREM
f@=f@+ 2% -+ + LD -y 4o
MACLAURIN’S THEOREM
I 0 n O
e =r@+ 2w+t LD

WORKING RULES

CRITICAL NUMBERS

STATIONARY POINT

INCREASING & DECREASING

If f(x) given
(i) Find f'(x)
(ii) Solve f'(x) = 0 and get
critical number (CN)
( If degree of f(x) isn .
there are n -1 critical
numbers are possible)

If f(x) given

(i) Find f'(x)

(ii) Solve f'(x) = 0 and get
C.N

(iii) Put C.N in f(x) and get
stationary points (S.P).

(if degree of f(x) is n. there

are n — 1 stationary points

are possible)

If f(x) given

(i) Find f'(x)

(ii) Solve f'(x) =0 and get
C.N

(iii) Fix the limits on both
sides of C.N

(iv) Check the sign of f'(x)
in above limits
If f(x) > 0 increasing
If f'(x) < O decreasing

WORKING RULES

(i) Find f'(x)
(ii) Solve f'(x) = 0 and get
C.N
(iii) Fix the limits on both
sides of C.N
(iv) Check the sign of f'(x)
in above limits
If f(x) > O Increasing
If f'(x) < 0 Decreasing
both sides of C.N
If f'(x) has same sign then it is
Monotonicity

(i) Find f'(x)

(ii) Solve f'(x) = 0 and get
C.N

(iii) Put the values of end
points [a, b] in f(x)i.e.,
find f(a) & f(b) and also
find value of f(x) in C.N

Compare all

Maximum one is absolute
maximum

Minimum one is absolute
minimum

MONOTONICITY ABSOLUTE MAXIMUM/ CONCAVITY /CONVEXITY
MINIMUM IN [A, B]
If f(x) given If f(x) given If f(x) given

(i) Find f'(x)

(ii) Find f’(x)

(iii) Solve f”’(x) =0 and get
values of x.

(iv) Fix the limits on both
sides of x values

(v) Check the sign of f"’(x)
in above limits
If f“(x) > 0 concave
upward
If f/(x) < O concave
downward
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WORKING RULES

FIRST DERIVATIVE

LOCAL MAXIMUM AND MINIMUM

SECOND DERIVATIVE

POINT OF INFLECTION

If f(x) given
(i) Find f'(x)
(ii) Solve f'(x) = 0 and get
C.N
(iii) Fix the limits on both
sides of C.N
(iv) Check the sign of f'(x)
in above limits
If f(x) > O Increasing
If f'(x) < O Decreasing
If the results is :
+ ve to — ve to local maximum
- ve to + ve to local minimum

If f(x) given
(i) Find f'(x)
(ii) Solve f'(x) = 0 and get
C.N
(iii) Find f”’(x)
(iv) Check the sign of f”'(x)
in critical number

If the sign of
If f“(x) > 0 local minimum
If f/(x) < 0 local maximum

0
[n
an+1

f x"e Mdx =

0

If f(x) given
(i) Find f'(x)
(ii) Find f’(x)
(iii) Solve f’(x) = 0 and get
values of x.
(iv) Fix the limits on both
sides of x values
(v) Check the sign of f’(x)
in above limits
If “(x) > 0 concave
upward
If f/(x) < O concave
downward
If a point has on both sides at
the point the curve has a point
of inflection
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CHAPTER 8
DIFFERENTIAL & PARTIAL DERIVATIVES

PROPERTIES OF DIFFERENTIALS
Here we consider real — valued functions of real variable.

1) Iffis a constant function, thendf=0

2) If f(x) = x identity function , then df = 1 dx

3) If fis differentiable and ¢ € R, then d (cf) = ¢ f’(x) dx

4) Iff, g are differentiable , then d(f + g) = df + dg = ' (x) dx + g’(x) dx

5) Iff, g are differentiable , then d(fg) = fdg + gdf = ( f(x) g'(x) + f'(x)g(x) ) dx

6) Iff, g are differentiable , thend(f/g) = g df;zf dg _ 9GS (x;i(x)g'(x) dx, where g(x) 20

7) Iff, g are differentiable and h = f o g is defined, then dh =’ (g(x)) g’(x) dx ..
8) Ifh(x) = e @ thendh = /@ f'(x)dx

9) Iff(x) > 0 for all xand g(x) = log (f(x)) , then dg = 1;((;)) do

Absolute error = actual value — approximate value

absolute error

Relative error =
actual error

absolute error

Percentage error = relative error x 100 (or) ————— X 100
actual error

ou u
Euler’'s Theorem = x —+4+—=nu
ox = dy
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CHAPTER 9
APPLICATIONS OF INTEGERALS

BASIC INTEGRATION FORMULAS
N
fsinxdx= —cosx+c¢ Jx"dx= dx
n+1
fcosxdx sinx + ¢ J ! d in~! (x)+
= ———dx=sin"!(—-)+¢
Jaz —x2 a
1
Jtanxdx=—log(cosx)+c f—dx=logx+c
x
fcotx dx = log(sinx) + ¢ fseczx dx = tanx + ¢
fsecxtanxdx=secx+c fexdx=ex+c
fcosecxcotx dx = —cosecx +c
fcoseczx dx = —cotx + ¢
f 1 d 1 1 (x) v
————dx=—-sec " (—)+¢c
xVx2 —a? a a
f 1 d 1t _1 (X) +
———dx=—tan ‘' (—)+¢c
x% + a? a a
fcosecx dx = —log(cosec x + cotx ) +c

IMPORTANT PROPERTIES OF INTEGRAL

b b b
ff(x)dx=F(b)—F(a) ff(x)dx=ff(a+b—x)dx

ff(x)dx =— ff(x)dx E)ff(x)dx =0faf(a — x)dx

2a a
[ rwar =2 [ r@axif @a-x =
0 0

2a
[ rwax=oir Ga-x = -r@
0

Jf(x)dx =2ff(x)dx if fiseven
“a 5

ff(x)dx =0if f isodd
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DEFINITE INTEGRAL AS THE LIMIT OF A SUM

b n
ff(x)dx - rllil&b_TaZf(a +(b— a)%)

1 n n
[rois= 510 = 5 )
0 r= r=

BERNOULLI'S FORMULA
Juvdx =uv, —ulvg +udv, + .

REDUCTION FORMULAS

n-1) @®m-3) 1
{ ” X 01__2) X ".%:E'X'E,lf?n-— 2,4,6

n—1) m-3)
k .~ X 01__2) X ...

T T
2 2
fsin"x dx = J cos™x dx = )
0 0 ><§,ifn=3,5,7

GAMMA FORMULAS

[(n) =f e *x" ldx = (n—1)!
0

n!
an+1

0
f e PxNdx =
0

Volume of the solid of revolution

! . y | b
The volume of the solid of revolution about x —axisis V=1 fa y?dx.

The volume of the solid of revolution about y —axisisV=m ff x?dy.
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CHAPTER 10
DIFFERENTIAL EQUATION

1. Adifferential equation is any equation which contains at least one derivative of an unknown
function, either ordinary derivative or partial derivative.

2. The order of a differential equation is the highest derivative present in the differential equation.

3. |If a differential equation is expressible in a polynomial form , then the integral power of the
highest order derivative appears is called the degree of the differential equation.

4. |If a differential equation is not expressible to polynomial equation form having the highest order
derivative as the leading term then that the degree of the differential equation is not defined.

5. If a differential equation contains only ordinary derivatives of one or more functions with respect
to a single independent variable , it is said to be an ordinary differential equation (ODE).

6. An equation involving only partial derivatives of one or more function of two or more independent
variables is called a partial differential equation (PDE).

7. The result of eliminating one arbitrary constant yields a first order differential equation and that of
eliminating two arbitrary constants leads to a second order differential equation and so on.

8. A solution of a differential equation is an expression for the dependent variable in terms of the
independent variable(s) which satisfies the differential equation.

9. The solution which contains as many arbitrary constants as the order of the differential equation is
called the general solution.

10. If we given particular values to the arbitrary constants in the general solution of differential
equation , the resulting solution is called a Particular solution.

The order of a differential equation is the order of the highest order derivative
occurring in it.
The degree of the differential equation is the degree of the highest order

derivative which occur in it.
_ 1
elogd — 4 emlogA — gm e~ mlogA — Yy

LINEAR DIFFERENTIAL EQUATION

If linear equation is in the form of Z—z +py =0,

then solution of y e/ 4% = [ QelPa%dx + ¢

. il K d
If linear equation is in the form of d—; +px =0,

then solution of x e/ P% = [ Qe/P¥dy + ¢
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CHAPTER 11
PROBABILITY

PROBABILITY MASS FUNCTION

The mathematical definition of discrete probability function p(x) is a function that satisfies the
following properties

1. The probability that X can take a specific values xis p(x), i.e., P(X = x) = p(x) = px

2. p(x) is non — negative for all real x.

3. The sum of p(x) over all possible values of X is one. That is pi = 1 where j represents all
possible values that X an have and pi is the probability at X = xi

Ifa;, a2, ..., am, a, by, ba,... bn, b be the values of the discrete random variable X in ascending order
then

(i) P(Xza)=1-P(X<a)
(i) P(X<a)=1-P(X>a)
(iii) P(asX<b)=P(X=a)+P(x=bl)+P(X=b2)+..+P(X=bn)+P(X=Dhb)

PROPERTIES OF CUMULATIVE DISTRIBUTION FUNCTION :

F(x) is a non - decreasing function of x.
O0<Fx)s1,—-0o<x <00
F(—=0) = lim F(x) =0
X——00
F(0) = lim F(x) =1
X—>00
F(X=%n)=F(Xn)—F(Xn1)

v ok wihe

PROPERTIES OF DISTRIBUTION FUNCTION:

F(x) is a non - decreasing function of x .

O0<F(x)<1,—-c0o<x <00

F(=0) = lim [° f(x)dx = [ f(x)dx =0

F(w) = lim [2 f()dx = [ f(x)dx =0

For all reajiconstant aandb,a<b,P(a<x<b)=F(b)—F(a)
f) = —F(x) =ie,F(x)=f(x)

o v ks wNeE

MATHEMATICAL EXPECTATION

n n
E(X) = p1x1 + p2xp + -+ ppxp = Zpixi = Zpi =1
i=1 i=1
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PROPERTIES:
1. E(c)=cwhere cisaconstant
2. E(cX)=cE(x)
3. E(aX—-b)=aE(x)+b
4. Var(X) = E(X?) - [E (x)]?
5. Var( X+ c)=var(X)
6. Var(aX)=a?Var(X)
7. Var(C)=0

THEORETICAL DISTRIBUTION;

FUNCTION MEAN | VARIANCE | STANDARD
DEVIATION
. . X  N—X —
Binomial | by _ 4y = p(x) = {ncx 0", x=012,..45n np npq Jnpq
0 elsewhere
Poisson e X A A
P(X=x)= : Va
|x
x=0,1,2,..forsome A1>0
Normal 1 L(x—_ﬂ)z u o? o
e—2\ o/ ,; —o<x<®
ovV2n
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CHAPTER 12
DISCREATE MATHEMATICS

TRUTH TABLE

P | a PAQ pPVvq P=4q Pegq
T T T T T T
T | F F T F F
FlT F T T F
FlF F F 0 T

A non- empty set G, together with an operation *i.e., ( G, *) is said to be a group if it satisfies the
following axioms

1. Closureaxiom:a,beG=>a*beG
2. Associative axiom:V a,b,c € G, (a*b) * c=a*(b* c)
3. Identity axiom: There exists an element

e EGsuchthataxe=exa=a,vVa €G

4. Inverse axiom:Y a € G there exists an elementa™! € G

1 1 _

suchthata ™" *a=axa - =e
e is called the identity element of G and a™ is called the inverse of ain G
Idempotent laws @Opvp=p (iD)pAp =p
Commutativelaws (i) pvg=qVp (Ii))pAgq=qAp
Associative laws @Dpv@Vvr)=@VvgVvr (i) pA@Ar)=(@AQ) AT
Distributive laws @Opv@Ar) =@V A(pVrT)

@pA@Vvr)=@AQV(pAT)
Identity laws (A)pVT=T andpVF =p

(i)pAT=P andp ANF=F
Complementlaws ()pV-p=TandpA-p=F

“T=Fand=F =T

Involution law or double negation law —(—p) =p
De Morgan’s law (()=(pAg)==p V nq (ii))=(pVq)=-pVq

Absorption laws (MOpvpArg=p (@) pA(pVvey =p

MANIKANDAN S, P.G ASSISTANT MATHEMATICS - 9655536357

Send Your Question Papers & Answer Keys to Our E-mail ID: Padasalai.Net@gmail.com



https://www.Padasalai.Net/
https://www.padasalai.net/

www.Padasalai.Net

www.TrbTnpsc.Com

Page2 6

IMPORTANT TRIGONOMETRY IDENTITIES

RECIPROCALS IDENTITIES QUOTIENT ANGLES

cosec X = — tanx =
sinx CosXx
COosSXx
secx = tanx = —
COosSXx Sinx
cotx =

tanx

DOUBLE IDENTITIES
Sin2x = 2 sinxcosx
Cos2x = cos® — sin? x
=2cos’x—1
=1 — 2sin’x

2tanx

tan2x = T tanix
ADDITION AND SUBTRACTION
Sin(x +y) = sinx cosy + cosx siny
Sin(x - y) = sinx cosy - cosx siny

cos(x + y) = cosx cosy - sinx siny

cos(x - y) = cosx cosy + sinx siny

PYTHAGOREAN IDENTITIES

sin?x + cos’x =1

sec’ = 1 + tan®x

cosec®x = 1 + cot?®x
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