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SYMBOLS USED IN MATHEMATICS

S.NO SYMBOL DESCRIPTION
1 + Addition
2 - Subtraction
3 X Multiplication
4 = Division
5 _ Equal to
6 i Not Equal to
7 — Plus or Minus
8 Ratio
9 > Greater than
10 = Greater than or Equal to
11 < Less than
12 =< Less than or Equal to
13 < > Greater than or Less than
14 Proportion (is as)
15 > Not Greater Than
16 <« Not Less Than
17 ~ Negation
18 A And




19 \ Or

20 00 Infinity

21 = Only if

22 = If and only if

23 - Existential Quantifier (There Exists)
24 v Universal Quantifier (for all)
25 € Belongs to

26 g Not Belongs to

27 Subset

28 - Proper subset

29 =2 Super Set

30 / Such that

31 ; Such that

32 U Union

33 M Inter Section

34 M Oor \J Universal Ser (Mu)
35 ) Empty set or Null set
36 A or Ac Complete of A
37 A Symmetry of two sets
38 P (A) Power Set

39 n(A) Cardinal Number
40 ( ) Open Interval

41 [ ] Closed Interval




{}

42 Flower Brackets or Set Brackets

43 | | Modulus

44 T True

45 F False

46 A Alpha

47 B Beta

48 r Gama

49 A ord Delta

50 € Epsilon

51 /\ Lambda

¥ O

52 or Sigma

53 Wor Q Omega

54 r[ Pi

55 = Identity

56 o Congruence

57 ~ Similar to

58 // Parallel

59 L Perpendicular
10

60 One degree
19

61 One grade
1¢

62 One radian
11

63 One minute
111

64 One second

65 o Theta




66 m Slope
A .
67 Triangle symbol
]
68 Quadrilateral symbol
69 C Constant or intercept
70 |Og Logarithm
71 € Exponential
72 \/ Square root
3
73 \/ Cube root
v
74 Nth root
75 \ Divides
76 © Dot circle
X .
77 Proportional
78 % Percentage
79 A Area (or) amount
80 P Profit or principal
81 g Gain
82 L or (I) Loss
83 S.1 Simple interest
84 C.| Compound interest
85 S.P Selling price
86 CP Cost price
87 ! Factorial
88 L Angle
89 N Natural Number Set




90 Whole number set
91 Zorl Set of integers
92 Q Set of rational numbers

1
93 Q orS Set of irrational numbers
94 R Set of real numbers
95 | Set of imaginary numbers
96 C Set of complex numbers
97 R+ Set of negative real numbers
98 R- Set of negative real numbers
99 L+ Positive integers
100 /- Negative integers
101 Q+ Set of positive rational numbers
102 Q_ Set of negative rational numbers
103 Imaginary number
104 gOf Composite function

f—l
105 Inverse of F

f

106 A<B Mapping

+—>
107 Equivalent
108 AXB A cross B
109 MXN M by n in matrices

AT
110 Transpose of A

-1

111 A Inverse of A
112 |A| Determinant of A

<+
113 A B Line




114 A B Ray

115 A_B Line segment
116 [ X ] Step X
117 [ X1 Ceiling of x
118 L X ] Floor of x
119 Iy Trace

120 ' Nu

121 \4 Velocity
122 D Distance
123 T Time

124 ) Psi

125 P Rho

126 | | | | Norm

127 %) Phi

128 Since

129 Therefore
130 X Chi

131 ! Exponentiation
132 ? Rupees symbol
133 5] Dollar sign




SQUARES, CUBES, SQUARE ROOTS

h |(n2| n3 VN n ' n2| n3 VN
] ] ] 1.000 | 31 | 961 | 29791 | 5.568
2 | 4 8 | 1.414 | 32 |1024| 32768 | 5.657
3 | 9 | 27 | 1.732 | 33 |1089] 35937 | 5.745
4 | 16 | 64 | 2.000 | 34 |1156]| 39304 | 5.831
5 | 25 | 125 | 2.236 | 35 |1225| 42875 | 5.916
6 | 36 | 216 | 2.449 | 36 |1296]| 46656 | 6.000
7 | 49 | 343 | 2.646 | 37 |1369] 50653 | 6.083
8 | 64 | 512 | 2.828 | 38 |1444| 54872 | 6.164
9 | 81 | 729 | 3.000 | 39 |1521] 59319 | 6.245
10 | 100 | 1000 | 3.162 | 40 |1600| 64000 | 6.325
11 1211331 | 3.317 | 41 |1681| 68921 | 6.403
12 | 144 | 1728 | 3.464 | 42 |1764| 74088 | 6.48]
13 | 169 | 2197 | 3.606 | 43 |1849| 79507 | 6.557
14 | 196 | 2744 | 3.742 | 44 |1936| 85184 | 6.633
15 | 225 | 3375 | 3.873 | 45 |2025| 91125 | 6.708
16 | 256 | 4096 | 4.000 | 46 |2116| 97336 | 6.782
17 | 289 | 4913 | 4.123 | 47 |2209/103823| 6.856




18 | 324 | 5832 | 4.243 48 12304110592 | 6.928
19 | 361 | 6859 | 4.359 49 12401117649 | 7.000
20 | 400 | 8000 | 4.472 50 [2500/125000| 7.071
21 | 441 | 9261 4.583 51 12601 132651 7.141
22 | 484 | 10648 | 4.690 52 127041140608 | 7.211
23 | 529 |12167| 4.796 53 12809148877 | 7.280
24 | 576 | 13824 | 4.899 54 12916157464 | 7.348
25 | 625 |15625| 5.000 55 13025/166375| 7.416
26 | 676 |17576| 5.099 56 |3136/175616| 7.483
27 | 729 [19683| 5.196 57 13249185193 | 7.550
28 | 784 [21952| 5.292 58 13364195112 7.616
29 | 841 [24389| 5.385 59 13481 205379| 7.68]1
30 [ 900 | 27000 | 5.477 60 |3600|216000] 7.746

1.STATEMENTS

A Statement is a sentence which is either true or false but not both

1. A) NEGATION (~)

P

~P




B) DISJUNCTION (V)

PvQ

- 4 +

2. CONJUNCTION (»)

P Q PAQ
T T
T F F
F T F
F F F

3. CONDITIONAL (IMPLICATION) (;h)

P

Q

P Q Q
T T
T F
F T
F F
5. CODITIONAL =




6.

CONVERSE
INVERSE
CONTRA POSITIVE

~(P) =P

7. TAUTOLOGY

8. CONTRADICTION

10.

11.

12.

13.

14.

15.

16.

P = Q

~(p =Q

~P < Q)

~Pv (PAQ)

(P=>q) A (q=>P)

Q =

~P ==

~Q =

a) PV ~P

b) (PA~g) =P

a) PA ~q

b) (PA~q)v(~Pvaq)
=  (~Q 7 ~P)
= PACQ

(P=>q)

P<=>q

(P<=>~q) = (~P<=>q)

PVQ

A

S

L —

/

PV (@QAP

S

S/

a P10



17. PV(Q / V R)

2 - b
_/q _‘—
18. PA(QVR) S
_/ ° I
A, p_ /

IDEMPOTENT LAWS:

20) PvP =P

21) PAPZ P

COMMUTATIVE LAWS:

22) Pvg=qvVvP

23 PAg=qAp

ASSOCIATIVE LAWS:

24) (pva)v r = pv(gvr)

25) (PAQ)Ar = pA(gAr)



DISTRIBUTIVE LAWS

26) pv(gAr) =(pvg)A(pvr)

27) pAqvr) =(pAg)v(pAr)

DEMORGAN LAWS

28) ~(pvq) Z(~p)A(~q)

29) ~(pAq) =(~p)v(~Qq)

IDENTITY LAWS

30) pvf = P

31) PAf=f

32) pAt=Z p

33) pvt =t

COMPLEMENT LAWS

34) pv(~p) =t

35) pA(~p) = f

36) ~(~p) = p



37) ~t= f

38) ~f=t

39) General form of an even number is 2n

40) General form of an odd number is (2n-1) or (2n+1)
41 If x is odd then X is odd

42) If x is even then X2 is even

| (b) Sets

Set is a well defined collection of objects.
1. A¥YB={x/x € Aorx € B}
2. AT7'B= {x/x €A and x €B}
3. A-B={x/x A and x © B}
4. B-A = { X/XB and X % A}
5. Al ={X/XEpandx %A}
6. (A1) ={X /X € pand x € A}
7.AAB={X/XEA-B and x € B-A}

8.0=1{1}



11. @ cA

12. A cA

13. IF A< B,Bc Athen A=B

14. IF AcB, BcCthenAcA

15. IFAcB,thenAuB =8B

16. IFAcB,thenA™" B=8B

17. IF A cB, then A - B = @ AND B -A MAY OR MAY NOT BE @
18. A < B then B' < A!

INDEMPOTENT LAWS

19. AUA=A
20. ATA=A

COMMUNTATIVE LAWS

21. AUB=BUA
22. ATB=BTA

ASSOCIATIVE LAWS

23. AU(BUC =AUB)UC
24, ATT(BTO=ATB)MC

DISTIBUTIVE LAWS

25. ATBUO=ATBUWKTQO
26. AUB™TC=AUB "™ (AUCQ

IDENTITY LAWS

27. AUOD =A



28. ATG=A
29, AUA' =,
3. ANAl=¢

31 (ADHY —a
32. Pt=yp
33.  ul=0

DEMORAN LAWS
3. (AuB)! = Al nB?
5.  (ANnB)! = Al uB?
6. ANQ =0
37.  AUu =u
3. A—(BUC)=(A-B)Nn(A—-0)
3. A—-(BNC)=(A—-B)U(A—-0)
40. AAB=(A-B) U(B—-A)
=(A—B) n(B—4)
41. IF A,B are disjointthenAnB =0
2. (AuBuO)=4A'nBincC?
3. A—A=0Q
44, A—0Q0=A
5. QO0=A=0
46. if ANB=QthenA—B=A
47. if ANB=QthenB—A=B
48. IfANB=@thenACB'and B C Al
49. IfAUB=0QthenA=QandB =0
so. A—(A—B)= ANB



51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

61.
62.
63.
64.

AU(A-B)= A

AU(B—A)= AUB

AnN(B—-4)= ¢

if A—B=0thenANB = Aand ACB
ANB'=A-B

AlNB=B—-A
A—Bl'=AnNB
B—A'=ANB

Al—Bl=B-A
if A—B=0and B—A=0thenA =B

if ANB=Aand AUB = B then ACB
if A>BthenA'—B'=¢

n(AuB) =n(A) +n(B) —n(ANnB)
n(AUBUC) =n(4) +n(B) + n(C) —

n(AnB)—n(BNC)—n(CnNnA)+n(AnBnC)

65.

if A, B are disjiont thenn(AUB) =n(A) +

n(B)

66.

if A,B,C are disjiont with each other then

n(AUBUC) =n(4) +n(B) +n(C)

67.
68.
69.
70.
on
71.

n(A—B) =n(4) +n(ANB)

n(B—A) =n(B)+n(AnB)

no.of subsets = 2"

no.of elements in a power set = n[P(4)] =

no.of proper subsets = 2" —1



72.

/3.

For infinite set, no.of subsets are infinite .

Cartesian Product:

AXB = {(a,b)/ a € A,b € B}

74.
75.
/6.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

ifA=QorB=0Q0thenAXB =0

if n(A) = P,n(B) = Q thenn(AxB) = PQ
AXB # BXA

n(AXB) = n(BXA) = n(A) X n (B)

if AC BthenAXC CBXC
AX(BUC)=(AXB)U(AXO()
AX(BNC)=AXB)Nn(AX ()
AX(B—-C)=(AXB)—(AX ()
ASB,CEDthenAXC €BXD
(AXB)u(CXD)<(AuC)X(BUD)
(AXB)Nn(CXD)< (A NnC)X (BND)
A XA, X ... XA, =1L 4

n(A) = cardinal number =

no.of distinet elements in a set

87.

if n(A) =

n(B) then A, B then A, B are equivalent sets

88.
89.
90.
91.

92.
n(A

if A, B have the same elements then A, B are equal s
n(AnBY) =n(4) — n(AnB)

n(BNnAY) =n(B) — n(AnB)

UAD =u

The Minimum possible value of n(AAB)is n(B) —

)



2 (a) Relations

Let A,B be two non empty sets A relations from A to B is a
subset of AXB. i.e: R C AXB

1) If n (A) = P, N(B) = g then no of relations = 2P4

2) If A,B are two sets and R is a relation from A to B then domain of
R={x/(x,y)eR} range of R={y/(x,y) €R}

3) no of subsets of AXB = >Pq

4) R =AXA is called universal relation

5) R={ (a,a)/aeA} is called identify relation

6) R=@is called void re|ation.

7) If n(A) = m then n(AXA) = m?

8) If n(A) = m then no. of relations=m2

9) If n(A) = 0 then no. of relations =1

10) If (a,a) € R, v acA is called reflexive relation

11) If (a,b) € R then (b,a) € R then R is systematic relation.

12) If (a,b) € R, (b,C) € R then (a,c) € R then R is transitive relation.
13) R is an equivalence relation if

a) aRa,vaeA
b)aRb=bRa
¢) aRb,bRc=aRc

14) If (a,b) € R, (b,a) € R then @ = b is an anti symmetric relation.

15) IfR={(X,y)/Xe A, Y € B} then



R=1={ (X / (xy) e R}

16) The universal relation on a non empty set is always reflexive,
symmetric and transitive.

17) The identify relation on a non empty set is always reflexive,
symmetric and transitive

18) The identity relation on a non empty set is always anti symmetric.

19) If R is said to be a partial order relation if it is reflexive, anti

symmetric and transitive.

20) No. of reflexive relations in a set containing ‘n’ elements is an—n

2(B) FUNCTION

If f: A — B is said to be a function if every element in a has unique image in B

IF f: A — Bis a function if

() xeA=f()eB

W x5 €A, x1,%2 f (1) = f(x2)
D1f n(A) = P, n(B) = g then no of functions =
qp
2) if f - A — Bis a function then A is called domain and B is called co
domain

3) if f : A — Bis afunction then
Range = f(A)={f(X)/ x e A}
4) If A c R then f: A — Bis called real variable function.

5) If B ¢ R then f: A — B is called real valued function
6) fFAcR,BcRthen f: A — Bis called real function
7) (F+9)(x)=f(Xx) +g(Kx)
8) (f-9)(x)=f(x)—9g (X



9) (f9)(x)=f(x).9 (X
10) (f/g) (x) = (x)/ g(x)

11) (g) (x) = f(x)/g(x)

12 M) =[] nEZT
13 (F+k)(x) = f(x) + K, KeR
14) Range c codomain

15) fcAXB

16) A function f is said to be periodic with
period ‘K’ if f(x),V xeR

17) f is bounded 3 k4, k, such that kef(x) <
k>
18) If f:A — Bisone one then

D fxy) = f(xz) @ x; =%,
(or)

2, # 1y = f() = f(x)

19) If f: A — Bisoneone, AB are finite then n(A) < n (B)

20) If f: A — Bisoneone then no.of one one functions.
=n(B)Pyay, if n(B) = n(4)
=0 ,if n(B) < n(4)

21) If frA—BisontoJYeBsuchthat f(X)=y

22) If n (A) = P, n (B) = 2 then no.of onto functions = 2P _

2,if p=2



= 0 Jif o<
2

23) If n(A)=p, n(B)=qg then no.of onto
functions =Y1_ (-=1)97" gc, X (NP, if p = q

"o ifp<q
24) If f:A — Bisone one and onto then it is bijection
25) if n (A) = P, n (B) = P then no.of bijections = P!
26) If n(A) 7 n (B) then no.of bijections = 0
27) If n(A) = P, f: A— Athen

3 no.of functions = pP
b) no.of one one functions = P!
9 no.of onto functions =Y !_. (—1)?"pc, (rP)
d) no.of bijections = P!

28) If f:A—B,g:B — Careone one functions thengo f:A—C
is also one one.

29) if f:A—B,g:B — Care onto functions then go f : A— C s
also onto.

30) If f: A— B, g:B — C are bijections then go f : A — C is also
bijection

31) If f:A—B,g:B— C,ifgof is one one then f is one one

32) If f:A—B,g:B— C.If gof is onto then g is onto



33)  If f is bijection then f 1 exists

34) LA — A, | (x) = x is called identify function.

3% f:A—B,foly=1Igpf=f

36) f A — B, is bijection then f—lof — IA fof—l — IB

-1 _ -1 -1
30 (gof) "t =f""og
38) If f:A—B,g:B—C,h:C — D thenho(gof) = (hog)ofO

39) f(xX) = K is called constant function and no.of constant
functiond = n (B)

40) f~Y(b,a)/(a,b) gf}, where f is bijective

41) If f: A — B, is bijective, f (a) = b then a

= £71(b)
42) Range of constant function is singleton set
43) If f:A—B,g:B— C,then

a) f, g are injective = go f is injective
b) f, g are surjective = go f is surjective
c) f.gare bijective = go f is bijective

44) fog £go f

45) If fX)=%/q — xn then F O f (x) = x

46)  Ify=F () =224 B thenf(y)=x
X C{;A
47) I F(x)= 3 +2 " then f(x+y) + f (x-y) =2 f(x). f(y)

2



48) If S is a set having ‘n’ elements, then the no.of

binary operations that can be defined in S is nnz and
n(n+1)

2
49) f(x) = (x) , where f (x) = nis an integer such that n < x <

operations which are commutative is n

n +1 is called a step function

50) o<x—(x)<1

51— x is called floor of f

eg:|7.5| =7
52) [x] is called ceiling of f
€9'[7.5] = 8

53) x| =[x]ifxeZ
54) lx]+1 =[x, ifxeR—-Z

55) Xelabl]2a<x<b
56) Xx€e(@a,b)=2a<x<b
57) X€ela,b)=a<x<b

58) xe(@,b]=2a<x<b

59)

Function Inverse




X X
n x —
n
ax+b ﬂ
a
1 1
X X
log .« e*
ex logex
1 .
a sin bx =~ sin~! X
b a
ax+b _ (b—dx)
cx+d a—cx
n +
vxZz +1 x"—1

60) [a,») ={xeR/ x> a}
61) (a, ©) = {xeR/ x> a}

62) (-00,a) {xe R/ x < a}

63) (-»,a) = {xeR/x < a}

64)  (-o00,00) =R

65)  If f () = f (x) then f is on even function.
66) If f (-x) =- f(x) then f is an odd function.

67) f(x) + f(-x) is an even function.

68) f(x)— f (-x)is an odd function.

69) The product of two even functions is an even function.



70) The product of two odd functions is an even function.

71) The product of one even and one odd function is an odd function.

72)
Even functions sec X, COs X, 2—x2, a*+a”* v 2 A1x1 ! ,
2 x2n+1
1x1
x2n+1
odd functions sinx, Tan x, m,sz R - {0}, x2n+1, cosec x,
x
cot X
73) f(x)=c R {c}
74) f(x)=x R R
75)  f(x)=x] R R+ U {0}
76) f(x)=ax+b R R
77) f(x)=x2 R R+ U {0}
78) f()=1 R - {0} R - {0}
x
79) f()=x3 R R
80) f () =11 — x2 [-1, 1] [0,1]
81) f(X)=sinx R [-1,1]
82) f (x)=cosx R [-1,1]
83) f (x)=Tanx R-{x/x=(2n+1)11/2,nez} R
84) f (x)=witx R-{x/x=n 1, nez} R
85) f(x)=secx R-{x/x=(2n+1)1/2,nez} (-00,-1] U[1,0)
86) f (x)=cos cx R-{x/x = n T, nez} (-o0,-1] U[1,0)
87) f(x)=ax R (0, )

88) [ (x)=log,x (0, =) R



89) f()=4/x [0, =) [0, =)
900 f(¥)=I[x R z

91) In the graph of a relation if the vertical line does not intersects the graph at more
than one point then it is a function.

92)In the graph of a function if the horizontal line does not intersects the graph at
more than one point, then it is a one one function.

93) In the graph of constant function the line joining the points is parallel to axis

94) in the graph of identity function the joining points passing through origin

(3) POLYMINALS

An algebraic expression of the form

ax™ + x4+ ax™ 4+ (Conirtlant), ag # 0,neN s called a polynomials of

degree n.
1) The set of polynomials is
i. Closed under addition and multiplication.
ii. Commutative under addition and multiplication.
iii.  Associative under addition and multiplication.
iv.  Additive identity is o.
v.  Multiplicative identity is 1.
vi.  Distributive property holds.

st
) 1 degree polynomial is ax+b

2
) an degree polynomial is AX~ + bx + c

N

w

4 Zero of ax+b is-b/a.
55 Zero of ax-b is b/a.

ss Dividend= (divisor x quotient)+remainder,
, (a+Db)? = a*+ 2ab + b*
. (a—b)> = a* — 2ab + b*



., (a+b)(a—>b)=a®*—b?

w (@+b+c)> = a*+b?+c?+ 2ab+ 2bc + 2ca

w (a+b+c+d)?>=a’+b?>+c*+d?+2ab+
2ac + 2ad + 2bc + 2bd + 2cd

» (a+b)=a+b3+3ab(a+b) =a+3a’bh+
3ab? + b3

w (a—b)3 = a®—b3—-3ab(a—>b) = a®> —3a?b +
3ab? — b3

w a>+ b3 =(a+b)(a*—ab+ b?

s a®>—b3=(a—-b)(a®+ab+b?

. a*—b* = (a+ b)(a— b)(a® + b?)

w (@a+b+c)(@®+b?>+c*?—ab—bc—ca)=a3+
b3 + ¢3 — 3abc

w (X+a)x+b)(x+c)=x*+(@a+b)x+ab

w (ax +b)(cx +d) = acx? + (ac + bd)x + bd

w (x+a)(x+b)(x+c)=x3+(a+b+c)x*+
(ab + bc + ca)x + abc

. (a+b)*=a*+b*+ 6ab? + 4a3b + 4ab?

- (a—b)*=a*+ b* + 6a?b? — 4a3b — 4ab?

23)

Homogeneous expressions

Variables

Degree

Standard form

X,y 1 | ax + by
X,y > | ax? + bxy + cy?
X,y 3 | ax3 + bx?%y + cxy? + dy?3

X, Y, Z

ax + by + cz




X,V,Z 2 ax*+by*+cz*?+dxy+eyz+ fzx

X, Y, 2 3 ax®+by3+cz3 +dx’y + exy® + fy’z + gyz® + hz’x + kzx? + lxyz

24) An expression is said to be symmetric if f(x, y) =f (y, x)

25) The sum of two symmetric functions is also symmetric

26) The difference of two symmetric functions is also symmetric
27) The product of two symmetric functions is also symmetric

28) The quotient of two symmetric functions is also symmetric

29) An expression f(x; Y, Z) is said to be a cyclic expression if f(x; Y, Z) —

f,z,x)
30)(Za)=a+b+c

a,b,c
31 [lap,c @ = abc
s29ax? + bx + ¢ = 0,a # 0is called quadratic equation.

—b+Vb2—-4ac
2a

3yax? +bx + ¢ =0thenx =

24 Quadratic equation with roots o, f isx? —
(< +B)x+x B =0 (or)(x—x)(x — ) =0

35y The roots of , § of ax? + bx + ¢ = 0

i) If b2 — 4ac = Othen roots are real and equal.
i) b2 — 4ac > 0 then roots are real and distinct



iii) b> —4ac <0 then roots are imaginary and
distinct

CONDITIONS ROOTS
36) b* — 4ac is a perfect square Roots are rational
37) b=0 Roots are equal but opposite in sign
38) ¢ =0 Roots are reciprocal
39) ¢ =0 One root is zero
40) b=0,c=0 Both roots are zero
41) A =0 One root is infinity
42) b=0,c=0 Both roots are infinity
43) A = —c Roots of opposite signs and reciprocal
44) a, b, c have same sign Both roots negative

45) a,c have same sign 2b has opposite sign  Both roots are positive.

46) If a, B are roots of ax2+bx+c=0 then

a)a+p=-2 ap=¢

a a
2
b) 02_|_ [32=b —-2ac
az
c) a2 _PB2 = ibvb2—4acl
a2
d) G3+ B3 - 3abc—b3
a3

e) a4+ p4 b4—4ab’c+2a2c2

a?







ROOTS AUADRATIC EQUATION

47y @D

2 (242 _
> abx (a®*b®)x+ab=0

b b
48)% aT 4x% —4ax + (a> —b?) =0

49) a,l

- a(x* +1) = x(@®>+1)

+b a+b
0) =222 abx? —(a+b)? x+(a+b)2 =0

51) a—b , b—a

2 12 _ "2 —
5 " abx” -(a—b)* x+ (a—b)*=0

52) a+b, a—b
a—b a+b

(a+b) 2 - 2(a2+b2)x+1=0

53) C(a—b) 1

a(b—c) ! a(b - C) X+ b(C - a)x + c(a — b) =0

54)If a, x2 + b,x +c¢; =0,a,x*>+ b, x + ¢, = 0have a common root then common

C102-¢c, 4 by ca-p
. 1 (or) 2C 1
root Is e — E——
albz—azbl C1a,—Craq

55) i are root of ax? + bx + ¢ = 0 is twice other then 2b% = 9ac

56) If the roots of ax? +bx+c =0 are in the ratio m:n the (m+n)2 ac = mnb?

57) If the roots of x> — px + q = 0 are differed by “s” thenp? + 4g% = (1 + 2¢)*

58) If the roots of the equation x? —px +q =0 are consecutive numbers then
=4q+1

59) If the roots of Ix* + nx +n = 0 be in the ratio p: q then \/' \[7 \/7 =0

60) If a rational integral function of x, say f (x) is divided by x-a then the remainder is f (a

61) If f(x) is a rational integral function of x and f(a)=0 then x-a is a factor of f(x)




62) Velocity = distance

time
63) 1Im/sec= E km / hour
5
64) 1km/h0ur=im/seo
18

)it ax2 + bx +c =0 (a > 0) has real roots 1y, Ty then
X<t ,ax*+bx+c>0
X=1 ,ax* +bx+c=0
rn<x<ry,, a’+bx+c<0
X=1, ,ax* +bx+c=0
X>1, ax* +bx+c>0
66) If ax? + bx + ¢ = 0 (a > 0) has equal real solutions' 1y, = 1, = 7 then
xX<r, ax’*+bx+c>0
X=1, ax*+bx+c=0
X>1r, ax*+bx+c>0
601t ax?+bx+c=0 (a > 0) has non real solutions then ax?+bx+c>0,Vxer
68) |1 (x—)(x — B) < 0,x< f thenX< x < f3
91t (x—o)(x = B) > 0,x< B then x > f§ or x <X

70) MATHEMETICAL INDUCTION: If P(n) is a statement which (i) true for n=1 and is

(i) True for n+1 whenever it is true for 1,2,........ n, then the statement P(n) is true for all

natural numbers n.

Mo > nvneN
’2) 3is afactor of 22" — 1 > n V neN
73) : 2 L

If nis odd , Tl(n — 1) is divided by 24

™) x™ — y™ s divisible by x — y
79)Ifnisodd, x1 4 7 s givisible by x + y

Ml > m+1)",n >3
B omson+1,n>3

) 2m>n2 n>5

80) 3n > 2n +1
81)(1+x)"21+nx

82) y2n+1 4 2041 g givisible by x + y



83) n5 — n 1s divisible by 30, n>1

84) If P is a natural number then p?+p+1is a factor of p™*! + (p + 1)?"1

85) If a,b,c are 3 consecutive integers then a’ + b> + c3is divisible by 9.
86) fX1-X2.X3 cuv v Xy =12 x1 + x5, + -+ x, Z2n(n = 2)
87) NP — nis divided by P if P is a prime, n>1.

88) (2n + 1)*" is divided by 8 gives remainder 1

89) n(n+1) (n+2) is divisible by 6

1
9°)f+f+ +\/—z>\/ﬁ,‘v’n22

91) In general 3 consecutive numbers can be taken as n, n+1,n+2

92) If X2+ ax+b =0 ,x*+ px + g = 0 have common root then common root is
b—q aq bp

b
93) If a1x2 + b1x + ¢; =0,a,x2 + byx + ¢,=0 have same root then —= = % = 2

a, bz Cy
g)nl=nn-1)(n-2)....3.2.1

n!
Bd)ney = (n—r)ir!

n!
96) np, = (n—m)!

9a7)ncy =nc, =1

98)NC; = NCp_q =N

99)nc, = NC,y_,

100) Ifn ¢, = nc, thenp + q (or)p = q

101) o!=1
102)11=1
103) NC,_q + nc, = (n + 1)c,
ncy n-r+1
104) —
nC‘r‘_l T

105) Binomial expansion
(x + Y)" = nc,x™ + neyx™ 1y + nex™2y? + -+ ne xMTyT + -+ ney™. (neN)
106) General term, tr,; = nc,.x™ "y’
107) No. of terms in (x + y)"isn+ 1
108) No. of termsin (X1 + x, + -+ x,)"is(n+1r —1)c,_4
109) Sum of the coefficient in the expansion of (x + y)" is 2"
110) In (x + y)™, nis even then (% + 1)t", term is middle term

111) In (x + y)™, nis odd, then( nTH)th , (nTH)th terms are middle terms.



1x1 (n+1)

112) numerically greatest terms in (1 4+ x)" is i Pt F,0 < F <1 then
(p + 1) terms is numerically greatest.
113) The independent term in (x + i)zn is @ 2n

114) In (x + y)™ if n is even, greatest.
115) In (1 + x)™, sum of even binomial coefficients =2™ — 1
116) In (1 + x)™, sum of odd binomial coefficients = 2™ — 1

117) Sum of the coefficients of (@ X1 + AxXy + -+ + apx,)™

. . b ,
118) The term independent of x in (ax? + x—q)" is t, .4 where r = —

p+q
119)np_ = npp_1 = n!
120)—2 = p—r+1
nNpn-1
121) The total no. of factors of p; ™. p,"2 .....p, " isgiven by (n; + 1) X (n, + 1) X
X (n.+1)

122) If N= p™.p,"2....p" then sum of  the factors
__(p1n1+1) v p2n2+1__1 ney1-1
- p—1 py—1 p,—1
123) f(x) = a,x™ + a;x™ 1 + -+ a, and if
Na, +a, +a, +--+a,=0
124) Coefficientof x™ in (x + 1)(x + 2) .....(x + n)is 1
125)Coefficient of x™ 1 in (x + ) (x + 2) ... ... (x +n)is % +1

b . . np-r
126) In (axp + —) n , term containing X" iS P41
x4 p+q

127) If the speed of a boat in still water be x km/hr and the speed of the stream be
y km/hr then.
i) Speed of the boat with the stream (downstream)=(x+y) km/hr
i) Speed of the boat against the stream (upstream) = (x-y) km/hr

128) Man'’s rate in Stillwater=1/2[Man’s rate with the current + man’s rate against the current]

129) Rate of current = 1/2[Man’s rate with the current-man’s rate against the current]

130) a+b =,/(a-b)? + 4ab

131) a-b = ,/(a + b)2-4ab
132)|fx+§=athenx—i= az—4
133)|fx—§=athenx+%= a + 4

134) If x + i = 0thenx — i iS not exists



135)|fx—§=0thenx+§=iz

136) nc, + nc; + ncy+. ... oo .. +nc, = 2
137) nc, + nc, + ncg+. oo +ncy + neg+ . = 201

138) y = mx? is a parable with vertex (0,0)
139) y = mx? is a symmetric about y axis (€44, )

140) x = my? is a symmetric about x axis (qu, q4)
141) x = —my? is symmetric about x axis (£q,, q3)

142) y = —mx? is symmetric about y axis (eq3, q4)
143) If one root of ax? + bx + ¢ = 0 is/ then other root is c/a

144) If nc,_q, nc,, nc, 41 are in AP then

[FOI"-[f(=D]"

145) The sum of coefficient of odd powers of x in [f(x)]™ is

2
1 n_ -1 n
146) The sum of coefficient of even power of x in [f(x)]™ is )] if( )]
147) If a,b,c are 3 consecutive coefficient of (1 + x)" thenn = % , T = %
—ac —ac

(4) LINEAR PROGRAMMING

1) CONVEX SET:- If P1q€X = pq €x then X is convex.

iE(x,y)eq=>x>0,y>0
I (x,y)eq,=x<0,y>0
HNi(x,y)eq;=x<0,y<0



5 1F(xX,¥)e€qs = x>0,y <0

6) Equation of x axis is y=0

7) Equation of y axis is x=0

8) The line x=k is parallel to y axis

9)The line y=k is parallel to x axis

10) The line x=k is perpendicular to x axis

11) The line y=k is perpendicular to y axis

X1t+Xx; 3’1"‘)’2)

12)Midpointof(x1;y1):(xz;yz)is( > 5

13) The distance between (X1, Y1), (X2, ¥2) is \/(3’2 —y1)% + (X3 — x1)?
14) The line y = mx+c with slope ‘m’ and passing through (o,c)

15) OBJECTIVE FUNCTION:- The expression f = ax + by where a;ber which

is to be maximized (or) minimized is called the objective function.
16) LPP:- A LPP consists of minimizing (or) maximizing objective
function f = ax + by a;ber subject to certain constraints
expressible as linear in equations in x and y.

17) A closed convex polygon is the set of all points within and on
some polygon with a finite number of vertices.

18) An open convex region is the set of all points within and on
some polygon, which is open on one side, with a finite number of
vertices.

19) EUNDAMENTAL THEOREM:- If the values of the expression
f = ax + by are considered over the set of points constituting a
non empty closed convex polygon then maximum value (or)




minimum value of f occurs on at least one of the vertices of the
polygon.
20) ISO PROFIT LINE:- Any line belonging to the system of

parallel lines given by the objective function for various values of
the objective function fis called an ISO profit line.

21) If 1SO profit lines moving away from the origin then f will be
increased.

22) EEASIBLE REGION:- The solution set of constraints of an
linear programming problem is a convex set (open (or) closed)
called the feasible region.

23) EEASIBLE SOLUTION:- Any point (x,y) in the feasible region
gives solution to LPP called a feasible solution.

24) If the ISO profit line coincides with the side of the convex
polygonal region the problem has infinite solution.

25) If inclination of a line ‘6’ then slope =tan 6

26) The solution set of linear in equations is a set of points called
polyhedral set.

(5) REAL NUMBERS

nam™=aXaXaX ... .. ..XamTmes
2am™ X a*=a
am™+a*=a

H(a—b)" =a™ xb™

5 (™ = L2 (b % 0)



» (@™ = g™

ga " =a—1;1(a + 0)

1
ga™ Mt = it n>m(a+0)

an—m
wra™ =a*tenm =n(a #0,a #1)
1mmya™ =a" > eithera=1lorm=n
12a™ = b™ = either m =0o0ra=>»

13)Xb—c=0
14)Yab—c)=0

a c a b
B If—=—=— ==
b d c d
a c
16)fi— =— = ad = bc
b d
a c a+b c+d
1INf—=—-= =
b d b d
a c a—b c—d
18) If — = — = =
b d b d
a c a+b c+d
19)If— = — = =
b d a—b c—d
a c b c
20 - == - =-—
b d d a

nika+b+c=0thena®+ b3+ c3=3ab

ma’+b?>+c?—ab—bc—ca=0=>a=b=c



23) (a)Va = (ava)® then a = %

1 1 1 . .
24) If = -+ 5 + > nisa positive odd integer then

a+b+c a

1 1 1 1
n+bn+cn_

a+bn+ch

myfy =xP ox=y"P,y>0p+*0),x>0

1
26)aP/1 = (aP)a = VaP,a # 0

27y (Na)" =

28) Vab = Ya x Vb
Va nla

25 = o

30)W=mn

31)W=a,n2 0
32)a+\/5=c+\/3<:>a=candb=d

33) Va + Vb = Vx + [y thenv'a —vb = Vx — [y

34) m=&+ﬁmm=g<a+m =-(a—Va®=b

ss)Jat Vb e +va =1 [\f e ﬂ

1

36) a + b = (a3 + bs) (as — a3b3 + bg)




3na—b= (aé — bg) (ag + a§b§ + bg)
39y (Va+Vb)(Va—+Vb)=a—b
9 1fa* = b,bY =c,c? =athenxyz =1

a0)x* + x%y?2 +yt = (2 +xy + yH)(x% — xy + y?)

41) x® —y° = (x3=y3) (3 + ¥3)

1
42) \/x\/x\/x e e upton OOt = X' 2m
43) \/x\/x\/x T
44) x| =x,if x>0 = —xIifx<0

a5y xl<athen—a<x<a
46) x| <athen—a<x<a

a7y lxlzathenx=>aorx<-a
48) x| >a thenx>aorx<—a
49) |x|? = x?
50) x,¥ ER = |x + y| < |x| + |y|
51) X1y €R = [x —y| < [x]| — [y|
52) X1y R = |x —y| = ||x| — |y||
53) X1y R = |x +y| = ||x| — |y||
54) x1y €R = |xy| = [x]]y|

_ I«

X
55)x1ysR,y¢0=>;_m



) [x —a|<l=2>a-l<x<a+l

57) INDETERMINATE FORMS:- 1%, 09, 00?

o 0
)OO_OOJ_I_JOXCX)
"0

58) 00 + 00 = 00,

—00 + —00 = —0O,
—00 X 00 = —00
(—00) X (=) = o

so)ifa,b > 0,al + b% > 1
eoya>b=>a+c>b+c

eya>b=>a—-c>b—c
eoa<b=>a+c>b+c

63y a<b=>a—-c>b—c
1_ 1
64)a<b=>a>;,a¢0,b¢0

655a < b= —a>-b
66)a>b=>—a<—b
sna*Y.a¥ % .a"* =

og) a*V 2 qY(Z=%) qZ(x=¥) =1

69) LIMIT:- Let @, leR and f is defined on (a —s,a)U(a,a + s)
then | is said to be a limit of fat a ifto each given € > 0,3



s>0,3xea,0< |x—al] <s=|f(x) -1l <eitis demoted
by It*7%f(x) =1

70)( E Yyn=gqnnegzt

X —>a

X —

2) (X - a

73)

Q

N

)
71) ( le )f = f(a), f(x) is a polynomial.
)

x—a"_ n—1
— n.a" (n eR)

\l

It
xX—>a

(*) ’;n_“m=mam " m,neR
( ) = 0,IF deg|f x| < deg[g)]

= oo, I[F deg[f(x)] > deg[g(x)]

anx+a; x" 14+ .+a a
7 0 1 n=20]F
%) (x—>a) boX™+bx™ 14 tb, Dby m=n
=0/Fm<n
= [Fm<n

76) (" rzgml=( " Jrwe( Y e

(" )90 =" Yr@ (L )ew

It )f(x) (2o )r@
x - a’ g (xl_fa)g(x)

78) (

79)

Vef@ =k (" Vreo

s
80) (

81)(xl )(1+ax)x—e

) \/x2+ax+b—x]
x>

x+t1 +b

ti—to
82) (X N 0) qX+ta+c =a




o (1) e
()

(. )2

()=

), & o) v =

(L) =

ol JEEE

0,5 )T

O

92) " ) =loga

93) Jx PV VT e e 00 =

94) If (x l_t) a)f(x) =1, (yl_t) l)g(y) = m then (x l_t) a)gof(x) =m

(6) PROGRESSIONS

Naa+da+2d............. FormanAP
t,=a+n—1)d

3)InAP,s, =—-[2a+ (n — 1)d]

NS

=~ [a+1]



aifa,b,careinAPthen2b =a +c

. : . a+b
5) The arithmetic mean (A.M) of @, b is —

6) If there are ‘'n’ A.M’s between a and b then d = g
N Ifty =a,t, =1sIs the sum of n terms in A.P then d =
lZ_aZ

2s—(l+a)

= =bi _ pta a-b
8)Ift, =a;t;, =binan APthent, +q = » [a+b+p_q]

9) If t, = a,t, = b,t, = c in an AP then s, = &rL+c=20)

2(b—-a)
10) Tn = n(n+1)
11) an _ n(n+1)(2n+1)
6

12) £n3 = n?(n+1)>2

4 _ n(n+1)(6n3+9n?+n-1)
13) Xn* = -
14) $5 — n?(n+1)%(2n%+2n-1)

12

15) If a, b, c are in A.P then
1)a+k,b+k,c+karealsoin AP
2)a—k,b—k,c—kare also AP Ke&R

16)Inan AP ,d=t,—t;

=ty —t,



:tn _ tn—l

17) In an A.P if s, is given then

tz — Sz - Sl

t3 =S3— 5
18) If ‘n” A.M’s are inserted between a and b than the sum
of means = %(a +b)

19) If a,b,c are in AP then

D=, = are Iso in AP, KeR

a bc¢

k'k’'k

2) ak ,bk ,ck are also in AP , KeR
20) a,ar ,ar?, ..........forma G.P

21)InGP, t; = a,t, = ar™ !

22) INGP 5, =22 r > 1
_ a(1—rn),r <1
1-r
23 IN G.P | s, = lrr__f,(r * 1)
2N G.P , 5 = —

5y G.M of a, b is Vab

26)If a, b, c are in G.P then b? = ac
1

27)If there are ‘n” GM’s between a and b then r = (g)m



28)If a, b, c are in G.P then a¥, b*, ¢ are also in AP
29) The reciprocals of all terms in G.P are also in G.P
30 In an G.P if each term is multiplied or divided by a fixed

number the resulting series is also in G.P
31) If 3 numbers are in G.P then we can taken as % a,ar

32) If 4 numbers are in G.P then we can taken as —=, =, ar, ar3

r3’y’
t t t
33)|n GP, r=2=232=_1

t1 N iy N tn-1
34)If k% kP, k¢, are in G.P a,b,c are in A.P
35)If a, b, c are in G.P then log,, log,, log,. are in A.P

36)If ‘n’ G.M’s are inserted between a, b, then product of ‘n’ G.M’s is (ab)g

37)If m,n are A.M , G.M between two numbers then the numbers are m +
VmZ —n?

38)If A,G are A.M and G.M of the roots of a quadratic equation then the
quadratic equation is x? — 24Ax + G*> = o

) Ifa,a+d,a+2d.............are in A.P then
1 1 1

Z'a+d’a+2d
1
20)INH.P, t; == 1, =

.. ... ... ... @€ In harmonic progression

1

a+(n-1)d

41)If a, b, c are in H.P then b = 2=

a+c
. 2ab
42)H.M of a, b is ==
a+b
1 ) ) b +1
43)1f X;, Xy ore oo onr X, @re ‘0’ H.M’s between a, b, then x,, = — 204D

b(n+1)n(a-b)

44 If H is a H.M between a and b then — =142

H-a H-b a b
Hi+a + Hyp+b — 7n
Hl—a H—n_b

45)If Hy, Hy ... ... ... H,are ‘n’ H.M’s between a and b then

46) (A.M) x (H.M) = (G.M)?
47)(AM) = G.M = HM

an+1+bn+1

48)If p = o
If n=0,P is A.M of a,b
Ifn=-1/2 ,Pis G.Mof a,b
Ifn=-1, PisH.Mofa,b

49)If ‘n” A.M’s are inserted between a,b then r**"AM = a + r(b-a)

n+1




50)If ‘n” G.M’s are inserted between a and b then r*" G.Mza(S)#

(n+1)ab
b(n+1)+r(a-b)

51)If ‘n” G.M’s are inserted between a and b then rt* Hm=

52)If a;,a,,a;5 ... ... ... ... ....a, are in H.P then
aq a An

ay+as+-+a, atazta,++ay ata+ o +ay g
53y The series of the forma.1+ (a+d)r+ (a+2d)r?>+-+[a+
(n—1Dd]r™?
Is an Arthemetico — geometric series s, = — drg::;_l) — [a+(nl__1r)d]rn
a d,
1—-r + (1—-1r)2
54) Sum of first ‘n’ odd numbers =1+3+5+....... n terms =n?
55) Sum of first ‘n’ even numbers =2+4+6+........ =n(n+1)
s6)Inan A.P,t,, =n,t, =mthent,,, =0

57)If ay,a,, ... ... .....a, are in AP then Ly Ly =

a;az az43  Qp4Qn aian

Sco —

58)If a, b, c are in A.P then

1) a?(b + ¢),b*(c + a),c*(a + b) are also in AP
1

1 1 .
2) e T e e also in AP

59)lnan AP, t,=a,t, =b; T, =cthena(q—1)+b(r—p)+c(p—q)=0
60)InaG.P, t,., =m,t,_, =nthent, =vmn

mn

61)iInaH.P,t, =nt, =mthent,, =—

62)If a,b,c are in AP, a? b? c?areinHPthena=b =c¢
63)If a,b,c are in GP and a'/*,b/Y,c'/% then x,y,z are in AP

64)1.2.3+234+345+......... n terms =~ D@2 +3)

4
_nn+1)(2n+1)
65)1 + (1+3) + (1+3+5) +....... ==

2
66) (12) + (12 + 22) + (12 + 22 4 32) = 2D (n+2)

12
67) (En®)(En) = (En?)? if n=1
68)1+(2+3+4)+(5+6+7+8+9)+uievie.=(n—1)3+n3
69)
1+(24+3)+(44+5+64+7)4+(84+94+104+114+12+134+144+15)+
sr...mterms = 27727 4 2771 — 1]



nn+1)(n+2)
3

mlf a, b are two numbers then a + b > 2vVab
21fa, b, c are 3 numbers then a + b + ¢ > 33 abc
»lfa,b,c,dare 4 numbersthena+ b + ¢+ d = 4Vabcd

701.24+23+34+--.......nterms =

wlf aq,ay.............a, are ‘n" numbers then a, + a, +
e Ay 2 N ag, 0y e ay
75) Canchy — Schewarz In equality If
aq,05,03 .. v ...y and by, b, ... ....b, De two sets of real
numbers then
(a2 + a® + ... an?)(by? + by% + - .. . b,?)
> (a by + a,b, + a,b,)
76)Welerstrass in equality
If ay,a,.............a, be all +ve quantities and a, +
a, + e e +a,, = s,then (1 +a,)(1 +
a) .. (l+a,) >1+s,
2)a,dy ............ayare +ve and less than 1 then
1—-a)d—-ay)..u...(1 —ay) >ml — S,
- 1) (a1 +a, +n an )(a1+a2+n an) it m> 1
a;M™+a, M+ ... an a1+as+- ety \M
2)(1 2 n )(1 Zn ) 0<m <1
(7) GEOMETRY

<+—>
1) X % A B line



O——O>» —»

2) A B A B Ray
O—O0 —
3) A B A B line segment
n(n—-1)
4) If n points are given then no. of lines formed = >
n(n-3)

5) For n sides of a polygon no. of diagonals formed = >

6)If Zua+ /ZyB =90°then are complementary angles

7)1f Lua+ ZuB =180° then LA, LB are supplementary angles

"
8) +“— 5 r—»
F h 2
M
+—% B,
=] i o

a) ZiPMN =Z,MNS
Z.QMN=Z,MNR

b) ZiXMQ = ZiMNS
Z4QMN = Z,SNY
LiXMP = Z4MNR
ZiPMN = Z4RNY

o ZiQMN + Z4MNS =180°

ZiPMN + Z4MNR =180°



d) ZuiXMQ + ZaSNY = 180°
ZiXMP + ZLLRNY = 180°

9) Sum of three angles in a triangle =180°i.e:-LA+LB+LC=180°
10) In any triangle sum of two sides is always greater than third side.
11) In any triangle difference of two sides is always less than third side.

12) The exterior angle of a triangle is equal to the sum of two opposite interior

angles.

13) In a right angle two triangle
AB? 4+ BC? = AC? if LB =90°
AB? + CA? = BC?* if LA=90°
BC? + CA* = AB? ifLC=90°

14) In a obtuse angle triangle (AD L BC)
AC? = AB? + BC* + 2BC.BD

15) In a acute angle triangle (AD 1 BC)

AC? = AB* + BC* + 2BC.BD

16) In a right angle triangle circumcentre mid point of hypotenuse.

17) A

| — Incentre



B C

LBIC =90° + %

LAIB =900 + %

LLCIA = 90° + %

18) Point of inter section
Altitudes
Medians

Perpendicular bisections

Internal angle bisectors

19) If the angular bisectors of angle A

centre

Orthocenter (O or H)
Centroid (G)

Circum centre(S)

In centre (I)

BD AB

meets BC at D, then— = —
DC AC

20) In a right angle triangle, the vertex where the right angle is formed is the

ortho centre

21) In ABC, G is centroid D,E,F are mid points of BC, CA, Ab, then

AG:GD = 2:1
BG:GE = 2:1
CG:GF = 2:1



22) APPOLLONIUS THEOREM:- In ABC, if AD is the median from A to side BC meeting BC
at its midpoint D, then =2(4AD? + BD?) = AB? + AC?

23) In an equilateral triangle O,G,S,| are coincide
24) In an isosceles triangle O,G,S,| are collinear

25) In a right angle triangle, the length of the median drawn to the hypotenuse

is equal to half the hypotenuse

26) In a triangle if two medians are equal then it given isosceles triangle

27) A

B P C AD,BE,CF are Medians

4(AD+BE+CF) > 3(AB+BC+CA)
28) If O,G,S of a triangle are collinear then G divides OS in the ratio 2:1
0G:GS=2:1
29) If O is the ortho centre of ABC then,
Ais the orthocenter of OBC
B is the orthocenter of OCA
Cis the orthocenter of OAB

30) If G is the centroid ABC then AG:GD=2:1

31) A




BC
AP AQ

if P Q//EThenE=QC

32) A

AP AQ

<+—> — _
IfPQ//BCThenPB ocC

33) In two similar triangles

1) Ratio of sides = Ratio of heights=Ratio of medians

=Ratio of angular bisectors

=Ratio of in radii

2) Ratio areas = Ratio of squares of corresponding sides

34) If ABC is an equilateral triangle

V3, V3
Area=?a ) Height==7a
1

35) Area of a triangle = 5 base X height

36) Sum of 4 angles in a quadrilateral =360

37) In a cyclic quadrilateral



LA+LC = 1800 ) LB+LD=1800

38) Area of a quadrilateral = ¥% d(H1 + H2)

39) Side of a Rhombus = %5 +/ di +d3

40) Area of Rhombus = % d1d;
41) Sum of interior angles of a convex polygon

=(2n-4) X90°

(2n—4) X 90°
n

42) Each interior angle =

43) Sum of exterior angles of a polygon = 360°

360°

44) Each exterior angle of A POLYGON =

45) Area of a regular polygon =1/2 X (Perimeter) X (Perpendicular distance from the

centre to any side)

46) Length of tangent = +/d? — 77

47) Length of direct common tangent =\/d2 —(rn— Tz)z)

48) Length of transversal common tangent

=yd? — (1 +71)?

49) A



PA=PB

D
B c

OAXOC=0BXOD

@B

ﬂ

PA X PB =PT?

50)

53)

54)



A\O/C

B

55) In a triangle ABC, AD is drawn perpendicular to BC, then
AB? — BD? = AC? — CD*?

56) ABCD is a parallelogram. Then AB? + BC? + CD? + DA? = AC? + BD?

ab
' BX =
57) Altitude JaZ+b2 A
b X
B C

58) The radii of two circles are Rand r
The distance between their centers is ‘d’
Then i)d>R+r «» 4 Tangents
ii)d=R+r — 3 Tangents
iii)d<R+r—» 2Tangents
iV)d=|R-r—> 1 Tangent
V)d<R-r— 0

59) If the angles of a triangle are in the ratio 1:1:1, the corresponding sides are 1:1:1.

60) If the angles of a triangle are in the ratio 1:1:2 then the
corresponding sides are 1:1:1/2



61) If the angles in a triangle are in the ratio 1:2:3, then the
corresponding sides are in the ratiol:v/3:2

62) InAABC , if AD, BE, CF are medians and AB=C, BC=a, CA=bthen

AD =%\/2b2 + 2¢% — a2

BE =%\/2c2 + 2a?% — b2

CF =%\/2a2 + 2b2 — ¢?

3
63) The sum of the squared of the medians of a triangle = (a® + b* + c?)

64) P is a point on the circumcircle EEABC, Pl, PM, PN are drawn

perpendicular to BC, AC, BA respectively then LMN are collinear LMN

is called the simon’s rule LMN is also called the pedal line.

65) A

If LAED = 900, LEGD = 90° then Al = IB

66) D



If AB = CD then PA=PCand PB=PD

67)
C D
A B
If AB = CD then Lx = Ly
68) A

B C

‘o’ is any point in the interior of A ABC then OA + OB + 0C > %(AB + BC + CA)

69) Centroid ‘G’ of tetrahedron ABCD divides the line joining any vertex to centroid of its opposite

face in 3:1 ratio
70) Internal angles bisector of angle A of AABC divides the opposite BC in the ration AB:AC

71) If a=Bc, b=CA, c=Ab of ABC And if | is in centre then | divides the internal angular bisector of

angle Ain the ratio Al : ID=b+c: a
72) In ABC if AB® + BC* = AC?* - right triangle

AB? + BC? > AC? - Acutes angle triangle



AB? + BC? < AC? - Obtuse angle triangle
73) If D,E,F be the midpoint of BC,CA,AB respectively of AABC then
i) Centroid of AABC = Centroid of ADEF

ii) Circumcentre of AABC = Ortho centre of APQR

74) AABC, ON: NG: GS = 3:1:2 here S-circumcentre, G-centroid, O-orthocentre,

N-nine point circle
75) If sides of cyclic quadrilateral are a,b,c,d and x,y are diagonals thenX =

———=(ac + bd)

ab+cd
ad+bc

andy = (ac + bd)

and Xy = ac + bd

8) ANALYTICAL GEOMETRY

1) Equation of x axis is y=0
2) Equation of y axis is x=0
3) Equation of any line parallel to x axis is y=k
4) Equation of any line parallel to y axis is x=k

5) Distance from p(X1, Y1) to x axis is |:V1 |

6) Distance from p(x1,¥1) to y axis is |X1|



7) Slope of x axis =0

8) Slope of y axis is not defined

Y2—Y1
9) Slope (m) = Xy—X1

10) If 8 be inclination made by a line with positive x axis then slope (m) =tan 0

11) The distance between A(xl:yl); B(xz,j)’z)is \/(xz - x1)2 + (y, — }’1)2

X1+Xx3 J’1+3’2)

12) Midpoint of (x1;Y1) and (xz:yZ)iS( > 5

13) the distance from origin to (xl: Y1)\/ xlz + ylz

14) The point which divides the line joining points A(xp Y1); B(xz; yz)

mx,+nx; my, +ny1)

in the ratio m:n internally is (
Y m+n ' m+n

15) The point which divides the line joining points A(xp Y1); B(xz» 3’2) in the ratio

mxo,—mxq1 my,—nmyq
m:n externally is )
m—-n m—-n

16) The centroid AABC, A (X1, Y1), B(x2,¥2), C(x3,y3)is G =

(x1+x2 +XxX3 Y1tY2 +3’3)
3 ! 3

17) The point which divides ~ line segment the ratio 2:1 or 1:2 is called a point of
trisection

18) The ratio in which x axis divides the line segment joining (¥1,¥1), (X2, ¥2)is — y1: ¥
19) The ratio in which y axis divides the line segment joining(x1, ¥1), (X2, ¥2)is — x1: %,

20) The ratio in which(X, ¥) divides the line segment joining (X1, ¥1), (X2, ¥2)is x; —

X:X — Xy



21) . (xpyl

B(xZ’yz) C(x3,y3

axi+bx,+cx3 ay,+by, +cy3)

In centre (I) = ( at+b+c '  a+b+c

—axqy+bx,+cx3 —ay,;+by, +C)’3)

onsh = (
)Excentre opposite to Ais 11 _atbic | —_aqabic

axy—bxy+cx3 ay,—by, +cy3)

23)E t itetoBi I, = (
) Excentre opposite to Bis 12 d—b+c ’ d—b+c

axq—bxy,—cx3 ayl—byz—cyg)

24) E t 'tt'C"1=(
) Excentre opposite to ‘C’is 13 atb—c ’ atb—c

25) If A,B,C are collinear then
1) Area of AABC =0
2) Ab+BC=Ac (or) BA+CA=Bc (or) Bc+AC=Ab

26) If D(xl,yl), E(xz, yz), F(x3, y3) are the mid points of the sides

C,CA,AB,of AABC,then A = (X, + X3 — X1, Y2 + V3 — V1)
B=(X3+X1—x2 Y3 +y1—)’2)
C=(x14%—x3,7,+Y,—V5)

7) 1f A(x, y1) B(Xz; }’2) C(x3; }’3) are three consecutive vertices of a
parallelogram, then the fourth vertex = (X1 + X2 — x3,y; + Y3 — ¥3)
28) If a point P divides the line segment joining the points A,B in the ratio I:m then the

point Q which divides4B in the ratio |:-m is called harmonic conjugate of P with
respectto A and B



29) If ‘S" is the circum centre of AABC then SA=SB=SC
30) If ACxy, 1) B(x1,¥,) C(x2,y,) Of AABC orthocenter = (X1, ;)

31) If Ay, 1) B(x1,¥,) C(x2,¥,) vertices of AABC then

X1+Xx 3’1+3’2)
2 7 2

cicumcentre:(
32) If ACxy, 1) B(x2,¥,) C(x3,¥,) are vertices of AABC then

1
Area of AABC = |2, (V2 = ¥3) + x,(y3 —y1) + x3(y1 — ¥2)

1 |x1 X2 X3 x1|
211 Y2 Y3 W1

|x1 - xz x1 - X3|
YVi— Y2 Y1— Y3

_1

T2
1

=3 |2 (%12 — x231)]

33) The area of the quadrilateral with consecutive
. X1 X2 X3 X4 X1
vertices A(x1,y1) B(x2,¥,) C(x3,¥3)D(x4,y,)is = 1/2 Y. Y, Vs Y, y1|

X1 7 X3 Xy T Xy

Yi—™ Y3 Vi Y,

34) If A(xq,v4) B(xz,yz) are two vertices of an equilateral triangle , then its third

x1+x2i\/§(y1—y2) y1tY2 ¢(x1—xz))
2 ! 2

vertex (

35) I (xl,yl)(xz,yz) are two vertices of a triangle whose centroid is (x,y) then

third vertex is(3x — X1 — Xy, 3y — V1 — yz)

36) If A(xy,y1) ;B(xz,yz) end points of the hypotenuse of a right angled isosceles
_ [x1 +X2E(Y1—Y2) ¥y, Fx—xp) ]

triangle, then its third vertex )

2 2

37) Area of triangle formed byo (o, 0)A(x1,v1), B(x,,v,) is1/2|x,y, — X, V4|



38) Area of triangle formed byo(o, 0), A(a, 0), B(o,b) is % lab|

39) If one end point of diameter of a circle is (a,b) and centre (0,0) then the other end
(-a,-b)

40) The liney = mx passing through origin

41) The liney = mx + ¢ passing through (o,c)

42) Slope ofax + by +c =0 is_—Z

43) Slope ofy = mx + cism

X .y . —b
Z4+2=1is—>
44) Slope ofa b IS—

45) For the lineax + by + ¢ = 0

(o
X —intercept=" "
a

c
Y —intercept= " E
X Yy
46) For the line — +==1
a b

X —intercept=a

Y —intercept= b

47) Slope = m, y intercept = C then equation of lineisof y = mx + ¢
48) Slope = m, x intercept = C then equation of line is of Yy = mx(x — c)
49) Eq of line passing through the point with slopeis Y — Y1 = m(x — x1)

50) Eq of line passing through two points



Yo7V

(xl’yl)’ (xz,yz)isy—yl - (x —xy)

51)If a;x + byy + cyand a,x + b,y = Cyare any two different

Xy —X1

. Cc1by—cyb
equationsanda; b, # a,b; then x = +2—=221
aib,—a,bq

aqCr—ascC

Y — 1¢2 2¢1

aib;—azb,

C2

2|lab|

52) Area formed by the line ax + by + ¢ = 0 with coordinate axis is

x Y
53) The area of the triangle formed by the line ; + 5 = 1 with coordinate

1
axesis> lab|
54) The equation of the horizontal line passing trough (X1,¥1)isy = ¥4

55) The equation of the vertical line passing through (x1,¥1)isx = x4

56) The equation of the line parallel to ax + by + ¢ = 0 and passing through (x;, y;)is a(x —
x1)+b(y—y) =0

57) The equation of the line perpendicular to ax + by + ¢ = 0 and passing through is

b(x —x1) —a(y —y1) =0

ax,+by,+c

58) The perpendicular distance from to ax + by + ¢ = 0'is JaZib2

59) The distance between two parallel lines ax + by + ¢ = 0and ax + by + ¢ = 0 js
lc1—ca|

va?+b?

60) The ratio in which the ax + by + ¢ = 0 divides the line segment
joiningA(x1,y1), B(x3,¥,)is (ax, + by, + ¢): (ax; + by, + C)

61) If A(x1, ¥1)B(x2, ¥2)are two poinstand ax+by+c=0 is a line



(i) if ax; + by, + c and ax, + by, + C have same sign then two points lie on same sign then
two points lie on same side of the line

(ii) faxy + by; + ¢ and ax; + by, + C have opposite sign then they lies on opposite sides of

the line.

62) If a1x + b1y + ¢1 = 0,a,x + by + ¢, = 0,a3x + b3y + ¢3 = 0, to be con current if

as(bic; — bycq) + bs(cia; — cpaq) + c3(agh, — azby) =0
63) ‘0’ is angle between the linesa;x + b;y + ¢; = 0 anda,x + b,y + ¢, = 0 then Tan
a1by—azby
_alaz +b1b2
64) The foot of the perpendicular to (x1; y1) to the x axis is (xl; 0)
65) The foot of the perpendicular to (x1; y1) to Yy axis is (0; }ﬁ)

66) The foot of perpendicular from (xl; Y1) to the line y= kis (xl; k)

67) The foot of the perpendicular from (xl; yl) to the “ne X= k is (k; yl)

68) Ifa;x + byy + ¢, = 0,a,x + b,y + ¢, = 0 are two parallel

a a
lines then= = =2
b, b,

69) If A1 X + bly + 1 = O; aXx + bzy + Cy = 0 two perpendicular lines
thenalaz + ble = 0

70) The image of (X1, ¥, ) with respect to the x axis is (X1, =¥ )
71) The image of (X1, Y1) with respect to the y axis is(—x1, Y1)

72) The area of the triangle formed by Y = My X + €1,y = MyX + Cp,y = M3X +

. 1](ci—cp)? c,—C3)? c3—C1)?
o, is k@ | e | (eme)
2 mq—m, mp—ms m3z—mq

73) The area of the parallel gram formed by@1X + b1y + ¢4 = 0,a;x + by, +¢; =

(c1—cz)(d1—dy)
ajby—azbq

0,a,x +b,y+c, =0is




74) The ortho centre of the triangle formed by (0, 0), (x1,¥1) (x2,¥2)is[—(y1 —
X1X21Y1Y2

V2 K, K(x; — x3)] wherek =
X1Y2—X2Y1

2 -
75) Area of triangle formed the linesy = mx,y = myx,y =c¢ is- ;r:mm)
1

76) Area of the triangle formed by the linesy = ax — bc,y = bx —ca,y = cx —

ab is (a—b)(b;C)(C—a)

77) If the straight line joining the points (a,b) (c,d) subtends an angle 0 at the origin then
ac+bd

C059:\/612+b2\/c2+d2

(a=b)(b—c)(c—a)
2abc

1 1 1Y\ .
78) The area of the triangle formed by(a; Z) ) (b; E) ) (C; Z) LS

79) The equation to the perpendicular bisector of the line segment joining (X1, Y1)

(xf+y7)-(x3+y3)

(x2,¥2)isx(x1 = x2) + y(y1 — ¥2) = >

80) Equation of the line passing triangle(x;, ;) and making an angle == with the line
y=mx+cisy—y; =tan(0 + @) (x —x;) where m=tanf

81) If two lines having slopesm,, m, are
Parallel - mM; =m,;

Perpendicular > mMym; = —1

82) Any point an x axis can be taken as(x, 0) and on y axis is(0, y)

(inradius) X (perimeter)
2

83) Area of triangle =
X y
84) E + E =1 Passing through (a,0) and (o,b)

85) ax + by + ¢ = 0 Passing through (—2, 0) ,(0, —2)



86) ¥ = mx + c Passing through (o,c) and (_%,0)

87) X = my + ¢ Passing through (c,0) and (0,—%)

(9) TRIGONOMETRY

1) 1 complete angle =360° = 4009 = 2n°

2) 1 Straight angle = 180° = 2009 = n°

n.C

3) 1 Right angle =90° = 1009 = =

2) b_ 6 _ ¢
90 100 m/2
5) 1° = 0.01746 radians
6) 1 = 57. 16"
7) Area of sector =%z Ir
=Y r?f

X

600 X 27-[7"

8) Length of sector = .

=rf A

9) Area of minor segment

1
"~ 2r2(0-sind]

Area of major segment B

1 r2[m=1/2(6—sinf]
2

. opposite side to 6
10) Sing = 222

hypotenuse



Adjacent side to 6

11) Cosf =
Hypotenuse
opposite side to 6
12) Tang = 222 :
Adjacent side to 0
adjacent side to 0
13) Cotf = 2
opposite side to 6
Hypotenuse
14) Sec) = — 22"
Adjacent side to 0
Hypotenuse
15) Cosecl = YP

Opposite side to 6

16) Sinf XCosecl = 1
17) Cosf X SecO =1

18) Tan@ X Cotd =1

sin@
19) Tanf = p—
cos6
20) Cotf = —

21) sin?0 + cos%0 = 1

22) sec2f — tan®6 = 1

23) cosec?6 — cot’0 = 1
24) sinf = V1 — cos?6
25) Cosf = V1 — sin?60
26) Tanf = Vsec?6 — 1
27) sec = V1 + Tan?6
28) Cotf = VCosec26 — 1

29) Cosec 6 = V1 + Cot?0

30)-1<sinf <1

31)-1<cosf <1



32)-00 < tanf < oo

33) If sech + Tanf = a then sech — tanb = %, (a+0)

34) If cosec + cotf = a then cosecf — cotf = %, (a+0)

35) In British system 1° = 601

1! = 60
36) In French system 19 = 1001
1t = 1001t
37)
0 0° 300 450 60° 90° 135° 180° 360°
Sin 6 0 ¥ L V3 1 L 0 0
V2 2 2
Cos 6 1 V3 % Ya 0 1 -1 1
2 2 JVZ
1 Not -
Tan 6 0 1 1 V3 ey 1 0 0
V3
2 Not _ -
sec 6 1 2z V2 2 e V2 1 1
V3
Cosec 6 | Not 2 Not Not
defined 2 \/E = 1 \/2 defined defined
V3
Cot 6 Not 1 _ Not Not
© defined \/§ 1 — 0 1 defined defined
V3

38) Sin(A+B) = Sin Acos B + Cos A SinB
39) Sin(A-B)=Sin A Cos B-Cos A Sin B
40) Cos (A+B) = Cos ACosB-SinASinB

41) Cos (A-B) =Cos ACos B + Sin A Sin B

Tan A+TanB
1-Tan ATanB

42) Tan (A+B) =

Tan A—TanB
1+Tan A TanB

43) Tan (A-B) =

CotA CotB—1
CotB+CotA

44) Cot (A+B) =

CotA CotB+1
CotB—CotA

45) Cot (A-B)=




46) Sin(A+B) Sin (A-B) = Sin?4 — Sin?B
= Cos’B — Cos?A
47) Cos (A+B) Cos (A-B) = Cos?A — Sin?B

= Cos?B — Sin?A

A

ag)Tan (3 +4) =T
4 1-TanA
49) Tan (E — A) — 1-Tand
4 1+TanA
Cot A-1

50) Cot (5 n A) = cot

4 Cot A+1

C —_

51) Cot (E—A) _ cotAl
4 Cot A-1

52) Sin2 A=2Sin A Cos A

2Tan®
" 1+Tan2A
53) Cos 2A = Cos?A — Sin?A
= 2cos’A—-1
=2Sin?A
1-Tan?A
" 1+Tan2?A

2TanA
54) Tan 2A = ————
1-Tan?A

1—-Cos20
2

55) Sin 8 =

1—-Cos20
2

1—Cos26
57)Tane_'\’1+60529

56) Cos 6 =

58)



0 159 75°
Sin Vv3—1 V3+1
2V2 2V2
Cos V3+1 V3-1
242 2V2
Tan 2-+3 2++3
59)
0 180 36° 540 72°
Sin V5 -1 V10 — 255 V5 +1 V10 + 255
4 4 4 4
Cos V10 + 255 V5+1 V10 — 255 V5 -1
4 4 4 4
Tan
45 -8 5— 25 45+ 8 5+ 2v5
60)
0 90 221/2° 67 1/2°
Sin V3+v5-+v5-+5 2 -2 2+2
4 2 2
Cos V3+V5+v5-+5 242 2-V2
4 2 2
Tan (V5 +1) — 5+2V5 V2-1 V2+1

61) Sin A =2 Sin A/2 Cos A/2

_ 2TanA/2
"~ 1+Tan24/2

62) Cos A = Cos?A/2 — Sin?A/2

=2Co0s%A/2 — 1




=1-2 Sin%4/2

_ 1-Tan?4/2
T 1+4Tan2A/2

63) Tan A = —ZTan‘:/ 2
1-Tan<A/2

64) Sin 3A =3 Sin A -4 Sin34

65) Cos 3 A=4 Cos®A—3Cos A

3Tan A— Tan3A
1-3Tan 24

66) Tan 3 A=

3cot A— cot3A

67) Cot 3A = .
1-3 cot“A

68) Tan(g + 6) = Cot (E — 9) _ Cos6+Sin6

4 Cos®—Sin0O

69 Tan (5 — 0) = Cot (§ + 0) = 25758

70) Sin 8 Sin(60° — 0) Sin (60° — 0) = 7sin30
71)Cos B Cos (60° — 8)Cos(60° + 6) = %cos36
72) Tan 0 Tan(60° — 0) Tan(60° + 0)Tan30

73) Cot 0 cot(60° — 0)cot(60° + 6) = cot 30

cot?ACot?’B-1

74) Cot (A + B)Cot(A —B) = Cot?B—Cot?A

Tan?A-Tan?B

75)Tan (A + B)Tan(A — B) = 1-Tan?ATan?B

76) Sin (A+ B) + Sin(A — B) = 2sinA cos B

77) Sin (A + B) — Sin(A — B) = 2sinA Sin B

78) Cos (A+ B) + Cos(A—B) =2CosAcosB

79) Cos(A+ B) —Cos(A—B) = —2sinAsinB

80) Tan A+ sin A=m, Tan A —sin A = n then m? — n? = 4ymn

81) Sin(-0) = —sind



82) Cos(-0) = —cosH

83) Tan(-0) = —Tan6

84) Cot(-0) = —Cot0

85) Sec(-0) = secH

86) Cosec (-0) = —cosecB

87) Cos x + cosy = a,sinx + siny = b then

. 2ab
a)Sin (x +y) = ——
a2_b2
b) Cos (x +y) = ——
2ab
c) Tan (x + y) = _p2
+ b
d) Tanu = -
2 a

88) Cos x — Cosy = a,Sinx —siny = b then

a) Sin (x +y) = a_ziabbz
b) Cos (x +y) = Z:Zi
o) Tan (x +7y) = a_zz_abbz
0 Ta“(x+y) _ —ba

89) Cos 6 + cos(120° — 8) + Cos(120° +6) =0

90) Sind + sin(120° + 8) — Sin(120°-0) =0

91) If A+B=450 or 225° then
(1+TanA)(1+Tanb) =2

(1—=Cot A)(1 —CotB) =2



92) If A+B=135° or 315° then
(1=TanA)(1 —Tanb) =2
(1+ CotA)(1+ CotB) =2
93) If A+B+C = 180° then
a)TanA+Tan B+ TanC =Tan ATan BTan C
b) Cot A Cot B+ Cot B Cot C + Cot C Cot A =1
94) If A+B+C=90° then
a)TanATanB+ TanBTanC+ TanCTanA =1
b) Cot A Cot B+ Cot B Cot C + Cot C Cot A =1
95) Cot A+ Tan A = 2 Cosec 2A
96) Cot A—Tan A = 2 Cot 2A
97) a Cos@ + b Sin @ = C then
aSin — bCosH = +Va2+bh%2—c2
98) Sin*0 + Cos*0 = 1 — 2Sin?6 Cos?0

99) If Sin@ + Cos6 = a then sinf — CosO = V2 — a?

90-6 90+6 180-6 180+6 270-6 270+6 360-0 360+6
Sin Cos6 Cosé Sing -Siné -Cos6 -Cosé -Siné Siné
Cos Siné -Sind -Cosé -Cos6 -Siné Siné Cosé Cosé
Tan Coté -Coto -Tanf Tané Coto -Coto -Tané Tané




Cot Tan@ -Tan@ -Cotf Cot6 Tan@ -Tanf -Cotf Coto
Sec Coseco -Cosecl | -Sect -Seco -CosecO | CosecH Seco Seco
Cosec Seco Seco Coseco -CosecO | -SecH -SecH -Cosecd | Cosecd

100) Sin®0 + Cos®8 = 1 — 3 Sin?H Cos?0

A 3
101) If= < = < == then
4 2 4

2 Sin A/2 =1 + SinA+V1 — SinA

3 A 5
M) =< =<2
4 2 4

2SINAR=—/1+Sind +V1—-SinA

2Cos Al2=—J1+SinA —V1—SinA

5 A 7
103) <2<l
4 2 4

2SINAR=—/1+Sind +V1—-SinA

2 Cos Al2=—/1+SinA ++1—-SinA

— A
104) If — < = < Z then
4 2 4

2SiNA2=—-V1+SinA +V1-SinA

2 Cos Al2=—J1+SinA ++V1—SinA
105) Sin4 A =4 Sin ACos A - 8sin34 Cos A
106) Cos 4 A =8 Cos*A — 8 Cos?A+1

4Tan A-4Tan3A
1-6 Tan2A+Tan*A

107) Tan4 A =

108) Sin34 = = [3Sind — Sin34]

N




109) Cos®A = [3CosA + Cos34]
. 0 _ V2v2—y/3-1
110) a)Sin71/2 ="
o V2V2+y/3+1
b) Cos 7 1/2 ="z

c) Tan71/2° =2 -3 -V4++6

1Y) [T Fha—
L] ] L]

112)
Tan221/2° + Cot221/2° % | =

Tan 67 1/2° + Cot67 1/2° > Cot67 1/2° 4+ Cot 22 1/2°

113) Cos® 6 + Cos® (120° — 8) + Cos> (120 + 6) = 3 Cos 3 6

114) Cos® 0 + Cos’ (240° — 0) + Cos® (240 + 6) =3 Cos 3 6
3 0 3 3

115) Cos® 6 + Cos® (480° — 6) + Cos’ (480 + 6) = 3 Cos 3 0

116) Cos® 0 + Cos” (600° — 0)+ Cos® (600° + 0)= Cos36
117) Cos(45° — A)Cos(45° — B) — Sin(45 — A)Sin(45 — B) = Sin(A + B)
118) Sin(45° + A)Cos(45° — B) + Cos(45° + A)Sin(45° — B) = Cos(A — B)

Sin?A-Sin?B

119) Tan(A + B) = SinA Cos A—Sin B CosB

120) Sin0 + Sin?(60° — 6) + Sin?(60° + §) ==

121) Triplets for a right angle triangle



(3,4,5) (14,48,50)
(6,8,10) (10,24,26)
(7,24,25) (12,16,20)
(5,12,13) (21,72,75)
(9,12,15) (15,36,39)

a b c
— = —— = ——=2R
SInA SinB SinC

122)

b%+c2-a?

123) Cos A =
2bc

c?+a?-p?
2ca

124) Cos B =

a?+b2—c?

125) Cos C =
2ab

126) Area of triangle
=% bcSinA=%casin B=%ab Snc

= 2R?SinA SinB SinC

= /S(S-a)(S-b)(S-c)

B abc

4R

127) Area of triangle = \/2(a2b2 + b%c? + c?a?) — (a* + b* + c*)
128) In A ABC , Sin (A+B) = Sin C
Sin (B+C) = Sin A
Sin (C+A) =Sin B
129) In AABC , Cos (A+B) =-Cos C, Tan (A+B) =-Tan C
Cos (B+C)=-Cos A, Tan (B+C)=-Tan A
Cos (C+A)=-Cos B, Tan (C+A)=-Tan B



130) SinB = Sin 6

Cos B =1 — sin?6

sin0
Tan 8 = ———
V1-sin20
1
SecO = -
1-SinZ0
1
Cosec B = —
Sin0
1-sin20
CotO = -
Sin0

131) Sin 8 =vV1 — Cos?6

Cos 8 = Cos 6
Tan 0 = V1-Cos?%0
CosO
Cot B = cos0
° V1-Cos20
SecB = —s
_ 1
Cosec O = WewrTT
. _  Tan6
132) Sin 6 = ——
_ 1
Cos 0= V1+Tan?0
Tan©®=Tan O
Cot=—
Tan0
Sec O =v1 + Tan20
_ V1+Tan?0
Cosec 6= —
133) Sin = —

V1+Cot?0



Cot0O

Cos B =—
V1+Cbt26
Tan 6= ——
an " Cot®
Cot6=CotH
V1+Cot?0
secf=————
CotO
Cosec 8 =1+ Cot?8
Vsec?0-1
134) Sin @ = ————
secO
Cos B = soc O

Tan 6 =Vsec?0 — 1

1
Cot 8 = ———=
777 Useco-1

Cosec 6 = ﬂ
Vsec?20-1

135) Sin B = P
Vcosec?0-1
Cos 0 =
cosecO
Tan 0 = L

Jcosec?6—1

Cot 6 =Vcosec?0 — 1

cosec O

Vcosec?20—-1

Sec 0 =

Cosec B = Cosec 6



136) Maximum value of a cosx + bsinx + c is ¢ + Va? + b?

Maximum value of a cosx + bsinx + cis c —Va? + b2

10) STATISTICS
. . . L. . — X1+Xo+Xg+ +Xn Ex;
1) Arithmetic mean of individual series X = " =
2) Arithmetic mean of discrete series
f _ f1x1 +f2.X2 + R T R +fnxn _ Eflxl
i+ttt fn Efi
X1W1+X2W2+°" ......... +leWTl Ex;w;
3) Weighted arithmetic mean= —
W1+Wo+ Wn Ew;
n+1
4) Mean of first ‘n’ natural numbers =T
(n+1)(2n+1)
5) Mean of squares of first ‘n’ natural numbers = 6
Ef;v; ..
6) A.M =A + Wi o ¢ (deviation method)

7) The mean of first ‘'n’ odd natural numbers is n

8) The mean of first ‘n’ even natural numbers is n+1



9) The A.M of a set of observation is X. if each observation is divided by ‘@’
and then isincreased by ‘b’ the mean of new one |s ‘|‘ b

10) The A.M of ‘n’ items of a data is ‘m’. then the sum of the values of the
items is mn

11) The Range of first ‘n’ natural numbers is n-1

12)  If X1,X2,X3, ese sov e e, Xy are in ascending order then median is

n+1 th
T term if n is odd

G-F)
13) Median =l + f X C

A1 XC Di=f—fi,0=f—f;

15) Mode =(3 x Medlan) — (2 X mean)

14) Mode=1; +

16) If Mean = x, median = x then made =x

17)  For symmetric distribution Mean = Median = Mode
Component value % 3600

18)  Sector angle = Total value

<\
(In the construction of pie diagram)

19) Mode of first ‘n’ natural numbers does not exists

20) The difference in extreme values of a data is called range
21) Mean (ax; + b) = a mean (x;) +b
Q3—0Q

2
23) Variance =(x1—f)2+(x2—f):l+--- ......... (xn—X)2 (% = Mean)
24) SD=vVariance
(11) MATRICES

1. In matrices (AT)T =A



(A+B)T =AT + BT
(A—B)T =AT — BT

(AB)T = BT. AT

(ABO)T = ¢cT.BT. AT
(A+B+0O) =AT+BT+CT
ABT = (BATT

(ABTYT = BAT

(A2)T = (AT)2
A+BT=(AT+B)T
. C = (A)mxn X (B)pxp thenorder of Cism x p
.I=((1) (1)) then I =1

© ® N o O~ D

[ S
N R O

13. A= [f:l Z] then |A| = ad — bc
14. 1§ A = AT then A'is called symmetric matrix
15. If A — AT then A is called skew symmetric matrix
symmetric:-
If A,B are symmetric matrices then
16. A+B symmetric
17. A — B symmetric
18. AB + BA symmetric
19. AZ, BZ symmetric
20. AZ + BZ, AZ - Bz symmetric
21. AB, BA not symmetric

skew symmetric:-

If A, B are skew symmetric then
22. A+ B, A— B are skew symmetric

2 2
23 A ,B are symmetric
2 2 2 2
24. A“ + B*, A — B* are symmetric

2 4 6
25, A ,A ,A ser see wes en @re Symmetric

3 5 7
26. A ,A ,A sex ras aee eee @re skew symmetric
27. 1A = [C d] then A7+ = “d-be [—C a ]

28. AAT =41 A=1
29. (AT) =AD"
30. |Al = |AT|

31. I"t=1



32. (AB)"'=B"1,471

33. IfA = [g 2] then A+B, A-B, A%, AT are also diagonal matrices
_Ja O n_(a* o0
34. 1A = [0 b] thenA™ = ( 0 b’j) 1
a a 27’1— Zn—
35. A= [a a] then A™ = a™ (2"‘1 2”‘1)
36.4 = [g 2] then trace(A) =a+b
a 0 0
37.A=1|0 b 0| thentrace(A)=a+b+c
0 0 c
38. In crammers method
=Bl 1Bl
1A’ |A]

39. In matrix in version method
x=(*)=A"B
40. a4 X+ by +cy =0,a,x + by + ¢, =0,a3x + b3y + c3 =0, then area of triangle =

L|® by c|?

S[az b2 ¢
a b3 C3

ai bq|_laz bz|_l|az b3
X X

a, byl laz b3l |lag b1

41. If (A)nxm (B)nxm then both AB, BA exists

42. Matrix addition is closure, commutative, associative

43. In matrices i) AB BA
i) (AB) C = A(BC)

44, (KA)T = KAT

12) COMPUTING

g Rectangular box

Rhombus shaped box (or)

—
Diamond shaped box
O . Terminal box

[




> Input — out put box

> Data box

[:] > Decision box

A computer has three major components
1) Input and output devices
2) Central processing unit
3) Memory or storage

PROGRAMMIE:- The method of solving a problem

FLOWCHARTS:- The diagrammatic or pictorial representation describing a method of solving a

problem

ALOGRITHM:- A technical term for a step by step procedure specifying a sequence of steps resulting

in the computation of a task or a jola

COMPUTER LANGUAGES:- Fortran, Basic, Cobal, Pascal,

BINARY SYSTEM:- In this system we use only 0 and 1 digits

Binary system Decimal system
0 0
1
10 2
11 3
100 4
101 5



110

111

1000

1001
1 Nibble = 4 bits

1GB=1024 MB

1GB=1024 MB

O© 00 N O

1 MB =1024 KB

1Byte = 8 bits 1 Kilobyte=1024 bytes = bytes

2)
3)
4)

5)

6)

7)
8)

9)

1TB=1024 GB

13) LOGATITHMS

fa*=N = x = logV
log,ab = log? + log?
log, (%) = log? — log?
loga™ = mloga

loga
logg - logb
1
logy = ol
logi = log% x log}
logd =1

logd = —w(a > 1)

10) logg = +oo(a<1)
1) logy = o(a > 1)

m

12)al9% =m

13) log? x log? x log§ =

14) logapX =

logy,
1+logg
n

m
15) @l09a 090 = mn, (a # 1)

n

16 ale9a 109z = m/n, (a # 1)

17) A

n

logp'+loglh — m



1 1
+ =1
2 10g8% " 10ggP
1 1 1 _ 4
24) loggbc loggbc loggbc
1 1 1 1
25 - =
) logf/lgc logf}gc log\%’c 2
1 1 1
+ + = -1
26) log%bc log%bc logfbc
a b c

) log(logxP) — log(logx?) = log(%)
28) log(logx'P) — log(logx/) = log(g)

logy logp
loggl/ logg a

29)

30) If a number has ‘n’ digits the characteristic of its logarithm is n-1
31) If the characteristic of the logarithm of a number is ‘n’, the number will have ‘n+1’ digits

32) If in a decimal fraction there are ‘n’ zerojafter decimal point and before the significant number, the

characteristic of that. Logarithm is 0 + 1

33) The characteristic is always an integer. It may be positive or negative or zero

alogg =0
logs
X — Yy
ss)logy =g
X
log¥
) logy = —5

log,



za* =bY = logy =7~

sgloga(x — k) < log,z2(r—k)=>x€ (k,k+1)

“t—a™ 1 1+x
30)f X = ——— thenn = ~log(-—
x2 X3 x4-
aolog(l+x) =x——+7= -7+
x2 x3 x4—
41)log(1 — x) —x—?—?_:+...

42)1fax0, X1 < xzthes’nlogzlc1 < long2

43) If 0<a<1, X1 < xzthenlogéf1 > logéf2

14) MENSURATION

2 —
1) Areaofasquare=S~ =S X S
2) Area of arectangle=l X b

1
3) Areaofatriangle =7 bh

4) Area of a parallelogram = bh

1
5) Area of arhombus = > d.d,
1
6) Area of a trapezium = Eh(a + b)
1
7) Area of a quadrilateral = > d(hy + hy)

2
8) Areaofacircle=TlT

nr
9) Area of semi circle = >
nd?
8

1. ..
10) Area of square =3 (diagonal)?

2

11) Areaof ring=T(R +1)(R — 1)
2
12) Total surface area of a cube = 65
2
13) Lateral surface area of a cube = 4s

14) Total surface area of a cuboid = 2(lb + bh + lh)
15) Lateral surface area of a cuboid = 2h(l + b)



16) Area of 4 walls= 2h(l+b)
=ph
=4lh
17) Perimeter of a square =4 X 00 = avA
18) Perimeter of a rectangle = 2(l+b)
19) Perimeter of a parallelogram = 2(L+Db)
20) Circumference ofacircle=2T]r

36r

21) Circumference of a semicircle = =

22) Circumference of a sector = [+ 2r

X 2
-—— X TIr
23) Area of a sector 3600

24) Diagonal of a rectangle =V 12 + b2

25) Diagonal of a square = V258

26) Diagonal of a cuboid = V1% + b? + h?

27) Diagonal of a cube = \/§ S

28) Sum of the edges of a cuboid = 4(l + b + h)

29) No. of faces of a prism = no. of lateral surfaces + base + top

30) Volume of th e prism = Area of the base X height

31) Lateral surface area of prism = (perimeter of the base) X (height)
32) Volume of water flowing through sluice

= Area of cross section of sluice X speed of water flowing per hour .

33) Box with lid
i) Inner length = outer length - 2 X thickness of wood
i) Inner breadth = outer breadth - 2 X thickness of wood
iii) Inner height = outer height — 2 X thickness of wood
34) Box without lid

iv) Inner length = - 2t
V) Inner breadth = b-2t
vi) Inner height=h -t

35) Volume of masonry = Area of cross section X length

36) Area of cross section of masonry = Area of rectangle + Area of semi circle
volume

37) Risein | | =
) Rise in leve Area



38) Volume of right circular cylinder = 7T7"2 h

39) Lateral surface area of cylinder = 2nrh

40) Each base surface area of cylinder =7TT2

41) Total surface area of cylinder = 271'7'(7' + h)
42) Volume of hallow cylinder = m(R+7r)(R—7)h
43) Area of base of a cone = r?

44) Curved surface area of a cone = nrl

45) Total surface area of a cone = TTT'(l + T‘)
1 .2
46) Volume of a cone = g nr<h

47) ‘L’ is slant height, r is base radius, h be vertical height of a cone then=l2 =
r2 + h?
4 2
48) Surface area of a sphere = 2TTT
43
49) Volume of a sphere = 3 nr

50) Curved surface area of hemi sphere = 2mr?

51) Total surface area of hemi sphere -3mr?
2 .3
52) Volume of hemi sphere = 3 nr

4
53) Volume of hollow sphere = 3 7T(R3 - T‘3)

54) Total surface area of a hemi spherical vessel = 7T(3R2 + 7"2)

55) The area of the ring around the top of the hemi spherical vessel = 7T(R2 - 7'2)
56) The surface areas of two spheres are in the ratio of the squares of their radii.
57) 1Km =1000, mts

58) 1Km =100000 cm

59) 1 Km =1000000 mm

60) 1 Decimeter = 10 mtss

61) 1 Decimeter = 1/10 mts

62) 1Cm=10 mm

63) 1Cm=1/100 mts

64) 1m=100cm

65) 1 m=1000 mm

66) 1 square meter = 10,000 sq. centimeters

67) 1 Area =1 sq. decameter

= 100 sg.m

68) 1 Hectare = 10,000 square meters



1)
2)
3)
4)

5)

6)

7)
8)
9)

69) 1 Sq.kilometer = 100 hectares
70) 1 Quintal = 100 Kg

71) 1 Tonne = 1000 Kg

72) 1 Ream =40 dozens = 480 sheets

73) 1 Gross =144
Distance in sketch

74) Representative ratio = . . :
) Rep corresponding distance on ground

75) Representative fraction =
76) Volume = Area X height
77) 1 Quire = 24 sheets

78) 1 Ream = 20 quires

15) BUSINESS MATHEMATICS

Ifa:b=c:dthenad=hbc

If b is mean proportional between a, ¢ then
If x o0y then x = ky
1
If x w0 then xy = k
If there is an increase of X0 in a quantity, then its value increases by (100 + x)% over its
100x
100

If there is a decrease of x in a quantity then its value decreases by (100 + x)% over its
100—x

100

original value. Multiplying fraction to get increased value is

original value multiplying fraction to get the decreased value is

Profit = selling price — cost price
Loss = Cost price — selling price

p
Percentage profit = P x 100

l
10) Percentage loss = - x 100

11) sp=cp X
12) s.p=c.p X
13) c.p=sp X
14) cp=5pX

15) Simple interest () =

100+g

100
100-1

100
100

100+g
100

100-1
PTR

100




100XI

16) Principal (P) =

TR
100XI
17) Time (T) = PR
100XI
18) Rate (R) = PT .
:P 1 -
19) Amount (A) ( + 100

=P+l

20) Compound interest (C.I)=A-P
RN _
=P(1+ 100) P

21) If an article is sold at a gain of 10%then S.P = 110% of C.P
22) If an article is sold at a loss of 10% then S.P = 90% C.P

T
23) If A’s salary is r more than B’s then B’s salary less than A is [m X 100] %

T
24) If A’s salary r less than B’s salary. The B’s salary above A’s is[m X 100] %

25) S.P = Market price — discount
100—-d

100
d
0 = 2
27) D% —— X 100
Sum of quantities

26) S.P=M.P

28) Average = No.of quantities

2xy

29) Average speed = X+y

30) If A can do a piece of work in ‘n’ days, then the work done by A in one day =(1/n)

31) If the no. of men be changed in the ratio m:n, the time taken to finish the work will be
changed in the ratio n:m

32) If a:zb=c:d then B:A=D:C

33) Ifaczb=c:dthena+b:b=c+d:d

34) Ifacb=c:dthena—-b:b=c-d:d

35) Ifacb=c:dthena+b:a-b =c+d:c-d

16) NUMBERS

1) 1.C.M X G.C.D = product of two numbers

2) HCF (or) G.C.D of two co primes =1
H.C.F of numerators

3) H.CFof fractions = L.C.M of Denominators



L.C.M of Denominators

4) L.C.M of fractions = H.C.F of numerators

5) Generally two digit number in the form of 10x + 10y + z

6) Generally three digit number in the form of 100x + 10y + z Type equation here.
7) n*+n+41lisa primeifn<40

g) n*+n+17isaprimeifn<16

9) 2n*+ 29isaprimeifn<29

10) n* —79n + 1601 is a prime if n < 80

11) 2*"+1lisaprimeifn<5

12) If ‘n’ is even n(nz + 20) divisible by 48

13) If ‘n’ is a prime, greater than 3, nZ -1 is divisible by 24

12) [x(x™ 1 = n® 1) + a(n — 1)] is divisible by (x — a)?,if n > 1



