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Algebra:-

1.(a+bf:a?+w+2ab

2. (a-b)" =a®+b*-2ab

3. a’-b’=(a+b)(a-b)

4. a®+b?=(a+b)’ —2abor, =(a—b)" +2ab

5. (a-b)"=(a+b)’ —4ab

6. (a?+b?) =(a’-b?) +(2ab)
7.(a+b)_a—Hf+3¥b+3mf—a-+ﬁ+3mﬂa+b)
8. a—b):a34f—3¥b+3mf:a 3ab(a-b)
9. a*+b’=(a+b)(a’-ab+b’)= (a4—b)-—3ab(a-+b)
10. a°-b*=(a-b)(a’ +ab+b*)=(a-b) +3ab(a-h)
11. (a+b+c)’ =a® +b? +c? + 2ab + 2bc + 2ca

u.a3+b3+§—£mbc:(a+b+CXa2+b2+c2—ab—bc—ac)

%(a+b+c)[(a—b)2 +(b—c)2 +(c—a)1

13. a®+b*+c®=3abc, if a+b+c=0

a ¢ b d
14. Invertendo:- —=——>—=—
b d a ¢
a ¢ a b
Alternendo:- —=—=—=>—=—
b d c d
a ¢ a+b c+d
Componendo:- —=— = =
b d b d
. a ¢ a-b c-d
Dividendo —_,—_— =
b d b d
a ¢ a+b c+d
Componendo and Dividendo —_ =
b d a-b c-d
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Surface Area and Volume:-

CSA/LSA TSA VOLUME
CUBE:- 4a2 6a2 a3
cusoi:-  2(lh+bh) 2(Ib+bh+1h) Ibh
CYLINDER-  27rrh 2rrh+ 2712 7rh
CONE:- zrl ol +7r2 %‘m’zh
SPHERE:- 4rr? 4rr? gﬂrS
HEMISPHERE:- 27712 3712 gﬂ'r?’
1. Thelongestrod fitinto a cube of side a is \/§a
2. The longest rod fit into a cuboid is v/a® +b* + ¢?
3. Height of an equilateral triangle is ?(side)

. . N3,
4. Areaofand equilateral triangle is T(Slde)
a+b+c

5. Area of triangle having sides a,band C is \/s(s—a)(s—b)(s—c) . where, S :ﬁT)
6. Conversion: Xkm/hr = Xx% m/sec

. 18
7. Conversion: X m/sec = Xxgkm/hr
8. 1m®=1000 Itr =1KL ,&10cmx10cm x10cm =1000cm® =1 ltr
9. lhectar=2.471acre=10,000m?

10. King, Henery, Died, Mother, Didn't, Cry, Much
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SETS:-

1. AAB=(A-B)U(B-A)

2. n(AuB)=n(A)+n(B)-n(ANB)

3. n(AuBUC)=n(A)+n(B)+n(C)-n(AnB)-n(BNC)-n(CnA)+n(ANBNC)

4. Number of elements in exactly two of AB,C =n(AnB)+n(BNC)+n(CnA)-3n(AnBNC)
5. Number of elements in exactly one of the sets A,B,C =

=n(AuBUC)-n(AnB)-n(BNC)-n(CnA)+2n(ANBNC)

LOGARITHM:-
log,a=1,va>0 and a=1, 1. log, (mn)=log, m+log, n
log,1=0,va>0 and a=1 2. Ioga(m):logam—logan
n
g% = x 3. log, m" =nlogm
aIogax —x 4 |Ogy X = |ng X
log, y
lo log, x n 1
X% =yl 5. Ioga\/_z—logax
n
log, x = 6. 09, X is also denoted as In x
log, a
i log,, x
log , x" =mloga X 7.Inx i.e. log, x =108, X
n log,, e
x<y < log,x>log,y , Vv 0<a<l 8. log,, e =0.43429411 0.4343
x<y < log, x<log,y , V a>1 9. log(a+b)=loga=+logb
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TRIGONOMETRY:-

1. 1°(oneradian) =The angle subtended at the center of a circle by an arc of length equal to the radius of the

circle.

2. 7°=180°
0 c
3. 1 =18 L (Lj
T 180

4. 90° =100 grades
5. b = i = 2—R (Relation among degree, gradient and radian)

90 100 =&

6. Thesum ofall the angles of a regular polygon is 180(n—2) degrees, where n is the number of sides of the
polygon

7. The one angle of a regular polygon is 180(n-2)
n

where n is the number of sides of the polygon.

Also, The angle of a regular polygon is (Zn — 4j.90 deg = (Zn — 4j.lOO grades = (ZnT—4j% rad
n n
8. Values of Trigonometric ratios:

Tig | o° 300(79 450(7r 600(7[) goo(gj 180°(7) 2700(% 360° (21)
6 4 3 2 2
sin6| 0 1 1 3 1 0 -1 0
2 Ny
cosO | 1 \/§ 1 1 0 -1 0 1
2 |2 2
tano | O 1 1 \/§ N.D 0 N.D 0
3
coto | N.D \/§ 1 1 0 N.D 0 N.D
N
Seco | 1 2 \/E 2 N.D -1 N.D 1
3
cosen | N.D | 2 2 | 2 1 ND |1 N.D
N
9. sin’0+cos’f=1 = sinf =+1-cos’d = cosh=+1-sin’0
10. sec’0—tan*0 =1 =1+tan’0=sec’0 =sec’O-1=tan’O
11. cosec’0—cot’0 =1 = 1+cot’0=cosec’® => cosec’®—1=cot’0
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12. Sin(g—ej =C0S0

cos| -0 |=sin6
2

tan E—e =coto
2

cot ﬁ—e =tano©
2

sec g—e = coseco

cosec(g - ej = secO

13. sin(n—0)=sin®

)

)
cot(n—0)=—cot6

)=—sec6

sec(n—6

cosec(n—6)=cosech

14. sin(s?n—ej =—Cc0s0

coSs 3_n_e =-Sin0
2

tan 3_n_e =coto
2

cot 3_n_e =tano
2

sec 3?”—9 =—coseco

cosec(s?n - ej =-secO

15. sin(2n—0)=—sin6
cos(2n—6)=cos

Sin g+e =c0s0

COoS E+9 =-sin0O
2
tan g+9 =—coto

cot| —+0 |=—-tan©O

sec g+e =—coseco
cosec(2 + ej = secO
sin(n+0)=-sin®
cos(m+0)=—-cos6
tan(n+0)=tano
cot(m+6)=cotd
sec(fc+9) —secH

co sec =—c0secH

sm(—+ej=—cose

cos| — =sin0
2

tan| —+0 |=—coto

cotl —+0 |=—-tan0

sec| —+0 |=cosecO

cosec(%n+ ej =-seco

sin(2m + e) =sino
cos(2n+6)=cos
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tan(2n—0)=—tano
cot(2n—6)=—cot6
sec(2n—6)=secH
cosec(2n—6)=—cosecH

16.

17.

18.

19.

20.

21.
22.

23.
24,

30.

31.

32.

33.

34.

35.

36.

37.

2tan x

sin2x=2sin X.COSX=——>F—
1+tan4 x

2 2

COS2X =C0S“ X—Sin

tan2x = _2tanx

1-tan? x

3tan x—tan3 x
1-3tan? x

sin3x = 3sin x—4sin3x ,

tan3x =

COS3X = 4C0s3 X—3C0S X ,
sSin(X+Yy)=sinX.cos y+Ccosx.siny

sin(X—y)=sinX.cosy—cosx.siny
COS(X+Y)=CO0SX.cosy—sinx.siny

sinC +sin D=25inC£D.cosC£D
sinC—sinD =2c0sS*P gin¢ =P
2 2
cosC +COSD:2COSC£D.COSC£D
cosC—cosD:—ZsinC;D.sincéD

2sin A.cosB =sin(A+B)+sin(A-B)
2cos AsinB =sin(A+B)—sin(A-B)
2cos A.cosB =cos(A+B)+cos(A-B)
—2sin AsinB=cos( A+ B)-cos(A-B)

l.e. 2sin AsinB :cos(A— B)—cos(A+ B)

X= Zcos2 Xx-1=1-

tan(2n+0)=tano
cot(2n+9)
sec(2m+6)=sech

=cot0

cosec(2m+6)=cosec6

1—'[an2 X

23in2 X= 5
1+tan“ x

25. COS(X—Y)=CO0SX.COsy+sinx.siny

tan x+tan
26. tan(x+y)= 1—tan x.tanyy
tanx—tany
27. AN(X—-Y)=
@n(X=Y)=1"n x.tan'y
cotx.coty—1
28. COL(X+Y)= cotx+cgty ’
cotx.coty+1
29. cot(X—y)= cotx—Cgty
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38. Sin2A—SinB = Sin(A+ B).Sin(A—B) —c0s2 B—cos2 A
39. Cos2A—Sin2B :Cos(A+ B).Cos(A— B):cos2 B—sinZ A
40. sin(A+ B+C) =sin AcosBcosC + cos Asin BcosC +cos Acos Bsin C —sin Asin BsinC

41. Cos(A+B+C)=cosAcosBcosC —cos Asin BsinC —sin Acos Bsin C —sin Asin BcosC

tan A+tanB+tanC —tan A.tan B.tanC
42. =
tan(A+B+C) 1-tan A.tanB—tnaB.tanC —tanC.tan A

43. Max and min value of aC0S@+bsin@ ,is v 8.2+b2 and —V 8.2+b2

General Solutions
44.1f SinXx=0, then,Xx=nxz,whereneZ

x
2
46.1f tanx=0,then,x=nz,wherene”Z

45.1f cosx=0, then,x:(2n+1) ,whereneZ

47. I sinx=siny,then,x:n77+(—1)n y,where neZ
48.1f cosx=cosy,then,x=2nz+y,whereneZ
49.1f tanx=tany, then,x=nz+y,whereneZ

50. If sin® X =sin’y,cos”x =cos’ y,tan*x=tan’y, X=nz+y,neZ

. _ b _c
51. Sine Formula:- sin A— sin B = sinC
2.2 .2 2.2 12 2. 12 A2
52. Cosine Formula :- COS A=b+c—_a,cos B :u,cosc _at+b®-c?
2bc 2ac 2ab

53. Projection:-
() a=bcosC+ccosB i) b=ccos A+acosC i c=acosB+bcos A
54. Tangent Formula:-

. B-C b-c_ A . A-B _a-b_.C
() tan 5 _b+CCOt7'(”) tan 5 _a+bC0t7 (iii)
C-A _c-a B
tan 5 _c+aCOt?
o1 . 1. . 1., .
55. Area of the triangle:- =§bcsm Azicasm B :éabsm C

*Regular Assignments  *Periodic Tests  * Online Classes

CBSE, ICSE,ISCJEE,IIT,BITSAT,CUET




Mohanty Math Academy

Mob-9718908518 ,Sector-A, Pocket-B & C, Vasant Kunj

56. Radius of the circumcircle of the triangle ABC is

_ a b c . ABC
) Recr—r=r7r—=— (i) R=—=—
2sinA  2sinB  2sinC 4A
(i) Intriangle ABC ,if 8R* = a® +b* + ¢ then ABC is a right angled triangle.

57. Radius of the in circle of the triangle  ABC is

_ A at+b+c ) . A . B . C
() r=—,wheres= (i) r=4RsIn—-sin—-sin—
S 2 2 2
Some Important Conversions: -
1. 1+cosf = 200522 { 1+ 2c0s2 ¥ 1}
2. 1-cosO = 25|n20 o1 1 23|n29
2 2
. 0 0 20 0 0
3. 1+sinf= (sm2+cos§J or(cosz+sm§J { sm +cos 2+25m20052}
i 0 _ 05! 9_ 20 _54infcos?
4, 1-sinf@ = (sm7 cos ﬂ or(COSZ sin= j { sm —+cos 5 Zsmzcosz}
62 X 2 X X X _gj Xj
COS X _CO 2_3| f (C082+Sln ](COSZ Slﬂ2
" 1+sinx 2 2
X | ain X X X
(cosz+sm2] [cosz+sm2)
X _gin X X T
:(cosz smz]zl—tanzz tanz—tan2 _tanﬁz—f]
X X X T X 4 2
(c032+sm2) 1+tanE 1+tanZ.tanE
. X X
| sin x ZZSInZ'COSZZtanE
1+cos X 2c0s2 X 2
2
. X X
sinx ZZSInZ'COSZZCmE
1-cosx 2sin2 X 2
2
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Limits and Derivatives:-

.o x"—a" _

1. lim =na"t',neQ
X—a X—a

2. limk =k
X—a
. sinx . sin(x—

3. |Imﬂ=l, |ImM=l
x—0 X X—a X—a
. nx . n(x—

4. ||mta_:1,||muzl
x—0 X X—a X—a

5. lim& -1
x—0 X
.oat -

6. Img =log,a,a>0,a#0
X—> X
| 1+ X

2 im10%.A+x) _,
x—0 X

8. Differentiability :- If lim f(x)-f(c) = lim f)-f(e) ,then we can say f (x) is differentiable at

X—C~ X—C x—c* X—C
X=C.
9. y=k, d—y=0 19. y=cotx d—y:—coseczx
dx dx
10. y=x" ,neR, d—yznx”’1 20. y =secx d—yzsecx.tanx
dx dx
11. y=¢" ﬂ:ex 21. y = cosecx d—y=—cosecx.cotx
dx dx
12. y=a" d—y=axloga 22. y=sin"x y__ 1
dx dx 1—x?
dy 1 d 1
13. y=+/x Z=— —costix ¥ __
y X 29x 23. y=0C0S" X ™ —
1 dy 1 d 1
14, y== L =-= —tan~ y _
y=> Vi~ 24. y=tan" X FoiE
dy 1
15. y =log x —y=— 25, y:cot’lx d_y:_ 1 -
dx  x dx  1+x
16. y =sinx d—y:cosx 26. y=sec X dy__ 1

dx ' dx N X [XZ -1

3 dy .
17. y =cos X &_—smx 27. y=cosec'x dy 1
q X xyx*-1
18. y=tanx Y —sec?x
dx
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Note: Every differentiable function is continuous but vice versa is not always true.
Rules on Differentiation

1. Product Rule:-

If y=UV ,then j—yzu.\/'+V.U'
X

2. Division Rule/Quotient Rule:-

U ﬂ _U'vV-uv’

y :V' dx V2
3. Chain Rule:-
d , ,
If y=flg(x)], d—i’= F ()19 (x)
Types of Differentiation
d(si
—(sm y) =COS y.ﬂ
dx dx

2. Ify=[f (x)]g(x) , then solve it by using logarithm both the sides.

Rolle’s Theorem:-
If f isarealvalued function defined in [a,b] ,and if f is

(i) Continuouson [a,b]
(i) Differentiable on (a,b)
(i) f(a)=f(b)

Then there exista c e (a,b),sit f'(c)=0

LMVT:-

f(b)-f(a)

If continuity and differentiable is satisfied then there exista c e (a,b) sit f'(c)= .
-a
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Integration:-
Integration is the reverse process of differentiation

1.

10.

11.
12.

13.

2

~

28.

[ee]

2

(e}

30.

31.

S W

diU f (x)dx}: f (x) &vice versa,

X

n+l

+C

2
I\/x2+a2dx =§\/x2 +a’ ﬁt%log‘xﬁm}x2 +a’

14. jcot x.dx =log(sinx)+c

15. jsec x.dx = log (sec x+tan x)+c

Ix”dx:x +c, fornz-1
n+1 16. J'cosecx.dx:Iog(cosecx—cotx)+c
n+1
I(ax+b)”dx=(ax+b)1 tc, fornxl 17. jseczx.dx=tanx+c
n
a(n+1) 18. jcoseczx.dx:—cotx+c
[kdx=kx+c
19. J'sec X.tan x.dx =Sec X + ¢
jexdx:ex+c
20. j COS €CX.COt XdX = — COSEeCX + C
e)(
_[eaxdx=—+c ax . 3 1
ZX 21.]\/1_7_sm X+C=—C0s " X+C
Iaxdx= +cC dx
loga 22.J' dx=tan*x+c=—cottx+c
I ox 1+3
a”dx=————+cC X -1 -1
23. =Sec™ X+C=—C0Sec ' X+C
b.(loga) jxm
1
=dx =log|x|+c Y dx _1,./x-23
IX ( ) 'Ixz—az 2a o x+aJrC
1 log(ax+b
dx = +C dx 1 a+x
iax_{_b a 25 .’.ﬂzz_alog a_X+C
sin x.dx=—-Ccosx+¢
_ 2. | L X
jcosx.dx:smx+c X“+a® a a
J'tan x.dx =log (sec x)+c, or —log (cos x)+c¢
:Iog‘x+ X’ —a’|+c
I _—sm (ij
. —:Iog‘x+ X’ +a’|+c
I
2
j\/x —a dx——\/x 2 _g2 —a?log x+vx2 -a2|+c
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2
32. Ix/az —x%dx =§\/a2 —x? +a7sin’15+c
a

Properties of Integration
b

: If(x)dx:—jj f (x)dx

3

w

w
B
o
<
Il
o

f(x)

35.

—_
—_
>
~

o
X
Il

-
—_~
—
~
o
—

36. f(x)dx+j).f(x)dx,

37.

—_
—_
>
~
o

X
Il

(a—x)dx

38.

—h
—~~
>
N
o

>
Il

f(a+b—x)dx

DT O D T D ———T O ———y
—
—~
>
N
o
X
Il
D T O O D — 0 D —— T

2 j f(x)dx: 2'([ f (x)dx, for f even
- 0, for fisodd function
Note:- If f (—x) =f (x) ,then f (x) is an even function and

If f(—x):—f (x),then f(x) is an odd function.

2a

40. I f(x)dx:jl f (x)dx+ja' f (2a—x)dx

" Tf(x)dx: ZJ:f(x)dx,if f(2a—-x)="f(x)

0 Jif f(2a-x)=-f(x)

Different Forms of Integration:
42, Iex [ £(x)+ f(x) Jox :J'exf (x)dx+c
43, jekx {kf (x)+ f/(x)}dx =€ (x)+c
44. Integration by parts: J'U Vdx=U .J'de - J[U ’.J'V .dx}dx

45, Partial Fractions:
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46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

P(x)

Expression of Proper fraction m in the sum of its partial fractions as
X

pxX+q A B
= ,a,b=0
(x-a)(x—b) x-a x-b 7
px+q A N B
(x—a)2 X-a (x-a)

2

PXZ +gX+ 1 A . B . C
x—a)(x—b)(x-c) x-a x-b x-c
(x—a)(x-b)(x—c)
pax+r A .. B . C
(x-a)’(x-b) x-a (x-a)’ x-b

PXZ +gX + 1 A Bx+c

= + , Where x2 +bx + ¢ can’t factorized further.

(x—a)(x2+bx+c)_ Xx—a X +bx+c

If degree of Numerator is greater or equal to denominator then,
Num : Remainder
—— =Quotient + -

Den Denominator

For, J' sin™ dx or j cos"dx  for m <4 use trigonometric identities.

Sin Mx.cos nx.dX Using product to sum identities.

'i::)dx:log‘f(x)Hc

T f(x)

: f"(x). f'(x)dx :% n=-1

For, _[sin”‘ X.cos" x.dx ,Put, t =cos" x ,if misodd and vice-versa.

a—X
For, J. / dx orinverse, Put X =acos20
a+ X

X—«a .
| /,3 or [|J(x—a)(x—pB) Put x=acos’ 0+ psin*0
—X
1 . .
For Jz—dx , Completing the squares the denominator.
ax“+bx+c

1 . .. n-1
For, j—dx , Multiply and divide by X" .
x(xn +1)
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pxX+q d
62. For, | —————dx ,write px+qg=A71 ax? +bx+c) b+
Jax +bx+c P A= {d ( )} a
X + d
63. For,J‘ PX*9  ax , write px+q:/1{—(ax2+bx+c)}+y
Jax? +bx+c dx
64. _ﬂdx write P, ., = A(Diff Q)+ 1(Q)+7
\/Qquad
¢ SINX+CosX )
65. — dx ,Put t =Sin X —COS X
Ja term with sin2x
. 1 )
66. | — dX , Multiply and divide by Sin X
Y sinx.f (cosx)
1 1
67. Integrals of the type, (i - dx (i) | ————dx
) ype. O Jasm2x+bcoszx ()Ja+bc032x
1 _ 1
— —dx (.v)'[ _ _dx (v)j — _
a+bsin® x (asmx+bcosx) a+bsin“ x+ccos® x
Dividing throughout by cos’ X
68. For, (i - dx (i) | ———dx (i) | ————dX (iv
Jasmx+bcosx ()Ja+bcosx )Ja+bsmx )
1 2tan* 1—tan? >
dx . Putsinx=——2 and cosX = 2
i bcosx+c 2 X 2 X
asinx-+ 1+ tan 5 1+ tan 2
Or convert the denominator the sum of two terms as a single sine or cosine form.
asin X +bcos x _
69. For J - dX type Write
csin X +d cos x
Numerator = A ( Diff .of denominator )+ x(Denominator)
asinx+bcosx+c _
70. For I - dx , type Write
pSiNnX+QqCOSX + I
Numerator = A( Diff .of denominator )+ u(Denominator)+
71. J'e '(x))dx=e*.f (x)+c
72. J' e*sin bxdx, j e coshxdx , reccurring

dx

(iii)
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73.

74.

75.

76.

77.

78.

79.

80.

81.

Direct formula ,(i) _[eax sinbxdx = ~(asinbx—bcosbx) +¢

a’+b

ax

(ii) Ieax cosbx dx= ~(acosbx +bsinbx)+c

a’+b?

‘\/axz + bx + ¢ dx , Completing the squares.
‘(px+q)\/ax2 +bx+c dx, write, px+q =A%(ax2 +bx+c)+y

Partial Fraction

_ X+l I&dx or J;dxw e, Dividing through by X°
Ixt AR+l X'+ Ax2 +1 X+ AL JIoRan Ry
#(x) dx put, t*=cx +d
’ (ax+b)vex+d
#(x) dx put, t*=px+q
7 (ax® +bx+c)y/px+q
( ) dx Put,aX+b=}
(ax+b \/px2+qx+r t
¢(X) dx Put X=%

. (ax2 +b)\/CX2 +d

f (tanx)orl
de m,n € R and m+ n =even then divide Sin™" x or cos™" x
Jsin™ x.cos"
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Inverse Trigonometry:-

1.

2.

3.
4.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,
25.

g N

sin”(sinx) = x=sin(sin " x) o Cos—l(ljzsec—lx

sin™(—x)=-sin" x X

tan ™ (—x)=—tan"* x 10. tan‘l(lj:cot‘1
X

cosec™ (—x)=—cosec™'x

a1 -1 T
- - 11. sin™' x+cos "t X ==
cos™(—x)=m —cos™ X >
N T
ot (—x) =7 —cot ' 12, tan‘1x+cot‘1x:E
cl( X)=7m—sec™x
- _ T
1 13. COSEC'X+56C X ==
= C0SeC X 2
X
2X L1-x L 2X
2tan~' x =sin"'—— =cos ' =tan"'——
1+x 1+x 1-X
— - X+
tan~Tx+tan Ly =tan? Y xy<1
1-xy

B X_y,xy>—l
+ Xy

tan"'x —tan™ y = tan

tan *+tan "y =7 +tan” [MJ forxy>1,x>0,y>0
1+xy

sin"Lx+sin~1 y =sin (\/1 y +le X )
(X 1-y? yﬂ)
cos ' x+costy=cos (xy Jl—xﬂ)
cos‘lx—cos‘ly:cos‘l(nyr\/1—7\/1—7)
Zsin‘lx:sin‘l(ZX\/l—ixz)

2C0s X = cos‘1(2x2 —1),0 <x<1

sin x—sin~'y =sin~

3sintx :sin‘l(?,x - 4x3)
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26. 3c0s - X = cos‘1(4x3 - 3x)

_ 3
27. 3tan *x=tan* 3x x2
1-3x

For, 1—x? Put x=sin® or cos®

For, 1+ x?, Put, x =tan@or cot @

For, X* —1,Put, X =sec@ or cosech

For, 2x* —1, Put, x = cos 6

For va?—x? ,put x=asin® or acosé
For va?+x®,put X=atan@ or acoté
For Vx*—a? ,put x=asecl or acoseco

*Regular Assignments  *Periodic Tests  * Online Classes

CBSE, ICSE,ISCJEE,IIT,BITSAT,CUET




