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MATH §TECH
"TUTORIALS

(15/113, Gr. floor, Anand Nagar, Near Vakola Police Station, Santacruz (E), Mumbai - 55)
Contact Shivlal sir:-9833067332

ALGEBRIC FORMULAE

1) (a+b)?=a®+b*+2ab 2) (a-b)% = a® +b*- 2ab

3) a’-b%=(a+b) (a-b) 4) (a+b) > = a’+ b> +3a’b +3ab’

5) (a-b)®=a’ 3a’b+ 3ab*- b’ 6) (a’+b®) = (a+b) (a-ab +b?)

7) (a*-b*) =(a-b) (a’+ab+b?) 8)a" = a.a.a........n times where neN

9) a™.a"=a™" where m,n €Q, acR 10) z—: =a"" ifm>n=1if m=n

11) (@™"=(a")"=a™ 12) (E)n= ;—2 where a b, neR, b0

13) a° = 1 where acR, a=0 14)a" = ain & a_% = a" where acR, a=0

15) ax’ + bx + ¢ = a(x-a) (x-B)

o Vh2 — _hevh2_
15a) where a= RAl: ba N & B= —h-vb S 2ba .

16) X r= 1+2+3.....n=§(n+1)
17) Y r2 12+22+32.....n2=§(n+1)(2n+1)

2
18) Xpy r® 13+23+33.....n3=nr(n+1)2

19) x"-a"= (x-a) (X" +x"a+ x"at+ x4 +a"") where n is a odd No.
20) x"+a" = (x +a) (x"" - x"%a + x" At - x"a +a" ) where n is a odd No.

= 3 5 L n!
21) (a+b)"=a"+ cla""'b + cPa"’b*+ cla"?b’ +.....4+ ca""b" +.......+ b" where c? =

r!(n-r)!

FORMULA REGARDING LOGARITHMIC FUNCATION

i)Ifa*=N ~x=log.N wherea=1
ii)logm% =logn,a-log,b i) log,a=1 iv) loga™ =mloga

loge a

loge b

v)logpa= (change of base) vi) log,ab =log,a+logy,b vii)log10l0=1 viii) log,1=0

1
logab

ix) el°8a=3 x)log.x’=2log.x xi)logpaXlog.b=1 xii)—log,b=
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TRIGNOMETRY FORMULA

1) sinB . cosecb =1

1

cosecH

3) sinB =

1
5) cosecB = —
sin@

7) cosB .secO=1

1
9) secb = pomery
11) cosb = s

13)tanB.cotb =1

15) tanB = Sizz
17) tanb = ﬁ
19) cot6 = S‘i’je
21) cotO = #

23) sin’A + cos’A = 1
a) sinA = 1 — cos’A
b) cos?A = 1— sin’A

25) 1+ tan’A = sec’A
a) 1 =sec’A —tan’A
b) tan’A = sec’A—1

29)1 + cot’A = cosec’A

a) cot?A = cosec’A —1
b) 1 = cosec’A — cot’A

31) Cos (A — B) = cosA . cosB + sinA.sinB

2) sinC + sinD = 2sin (CJFTD). Cos (C_TD)

4) sinC — sinD = 2cos (C+TD). Sin (C_TD)

6) cosC + cosD = 2cos (HTD). Cos (C_TD)

8) cosC — cosD = 2sin (CJrTD). Sin (C%)

tan(A) + tan(B)

10) tan (A+B) = 1 — tanA.tanB

tan(A) — tan(B)

12) tan (A_B) T 1 + tanA.tanB

14) tan (S + A) = L2104
4 1 —tanA
T 1—-tanA
ot — A= ana

18) cos3A = 4cos’> — 3cosA

20) tanA+ tan'B = tan'l( ep )
1-AB

A-B
D)

22) tanA— tanB = tan’}(

24) sin3A = 3sinA — 4sin’

3tanA—tan3A
1-3tanZA

27) 2sinA.sinB = cos (A—B)—cos (A+B)

26) tan3A =

28) Cos2A = cos’A — sin’A
=2cos’A-1
= 1—2sin’A

30) CosA = cos’A/2 — sin*A/2

=2c0s’A/2 — 1
32) Cos (A + B) = cosA . cosB — sinA.sinB 5
1-tan“A/2
) ) ] 33)cosA=————
34) sin (A — B) =sinA . cosB — cosA . sinB 1+tanA/2
35) Sin (A + B) = sinA . cosB + cosA . sinB 36) 1 — sinA = (CosA/2 — sinA/2)?

37) Sin2A = 2sinA . cosA
39) SinA = 2sinA/2 . CosA/2
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38) 1 — sin2A = (cosA - sinA)?
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41) 1 + sin2A = (cosA + sinA)? 40) 1 + cos2A = 2cos’A
42) 1 + sinA = (cosA/2 + sinA/2)? 43) 1 + cosA = 2cos2A/2
44) 1 - cos2A = 2sin’A 45) 1- cosA = 2 sin’A/2
46) Tan2A = 2204 47) tanp = SRAZ
1-tan“A 1-tan®A/2
(48) i) sin(-8) = —sinB ii) cos(-8) = cosB i) tan(-6) = -tan®
(49) i) sin(g - 6) = cosB ii) cose(g - 9) =sinB iii) tane(g — 9) = cotO
. T s . T
iv) sece(; — 9) = cosecO V) cosece(z — 9) =secO vi) cote(z - 9) =tanb

(43) Half angle formula:

20 0
N ) 0 N 0 .6 _1-tanT- 2tan;
i) sin® = 2sin - . cos— ii) cosB = cos’= - sin’ = = = iii) tan® = 2
2 2 2 2 1+tan— 1—tan25
2tan9 0 0
sinB = 2 cosO = 1-2sin®= => 1 — cosB = 2sin’ =
1+tan25 2 2

cosO =2c0s%0 -1 => 1+ c0s20 = 2cos’0

(44) Double angle formula:

i) sin20 = 2sinB . cosO i) c0s20 = cos’0 - sin’ iii) tan26 = Ztang
1-tan?0
- 2tan’ =1-2sin® =>1 — 0520 = 2sin°0
1+tan20
_ 1-tan?@
" 1+tan20
(45)Triple angle formula:
s 3
i) sin36 = 3sind — 4sin’6 i) 0536 = 4c05°0 — 3cos6 ii) tan3@ = 22212
1-3tan<0
(46) i) 1+ sin20 (cosB + sind)? i) 1+ sin@ = (cosg + sin g)z
iii) tan(E . 9) =i=tend iv) tan(E + 9) =ikiand
4 1+tanB 4 1-tan®
(47) Compound Angle Formula:
i) sin(A+B) = sinA.cosB + cosA.sinB  ii) cos(A—B) = cosA.cosB + sinA.sinB i) tan(A — B) = tanA-tanB
1+tanA.tanB
) cos(A+B) = cosA.cosB — sinA.sinB  iii) tan(A + B) = A0 + Ak
1—-tanA.tanB

’ Contact :- Shivlal Sir

Mobile No :-9833067332/ www.mathstechclasses.in




(48) i) sinC + sinD = 25in(C+TD) - COS(C_TD)

s(5)

v) tanC + tanD =tan(C + D)[1 - tanC .tanD]

iii) cosC + cosD = ZCOS(GTD) <G

(49) Defactorization Formula:

i) 2sinA.cosB = sin(A+B) + sin(A-B)

iii) 2cosA.cosB = cos (A+B) + cos (A-B)
(50) Add co/cut Co Rule:

iv) cosC - cosD = Zsin(CJrTD) :
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ii) sinC - sinD = 25in(C_TD) : cos(CJFTD)

an(%59

vi) tanC - tanD =tan(C - D)[1 + tanC.tanD]

ii) 2sinA. sinB = cos (A-B) - cos (A+B)

i) If n is odd: trigonometric function (ng + 9) = add co/cut co trigonometric function 6.

ii) If n Is Even: trigonometric function (ng + 9) = trigonometric function 6.

: sign as per the quadrant in which (ng + 9) lies & it is as per the original trigonometric function.

LIMITS OF FUNCTION
Limit of a function is written as !(1_12
) lim o i) lim T i) }(ig(l)ta” =1
iv) }(i_{r(l) tagxax = % v) )l(i_r)% Xx:z ES RESULTS vi) }(i_rg% = looga
vii) lim =G = 1 viii) lim (1 + )1/ = ¢ ix) }g%e—: = log.e =1
FORMULA REGARDING DERIVATIVES
(1) Algebraic:
i ;—X(xn) — pxn-1 i) %(Xin) = iii)d%(k) ~0
W) 5 (V) = 27 VaG) =%
(2) Trigonometry:
i) d%(sinx) = coSX ii) %(cosx) = —sinx iii) dii((secx) = secx .tanx

.. d d
iv) &(cosecx) = —Cosecx . cotx v) &(tanx) = sec’x

(3) Inverse:

’ Contact :- Shivlal Sir
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vi) % (cotx) = —cosec?x



R 1

i) sin X=r=

. d a1, —1
iv) TLcosec x = —=—

(4) Exponential:

» d Xy X .. i Xy _ &
i) (') =e ii) —(a") =a"log
(5) Rules:
i iti d du , dv
i) Additional rule: —(u +v) = —+ —
i i d du dv
ii) Subtraction Rule: &(u -v) = Ay
d dv du
iii) Product Rule: &(uv) U~ o+ o
d VQE__UQX
iv) Quotient Rule: — (5)= M
dx \v v

dy dy du dv

v) Chain Rule: o ol o —rm

dy
. . dy o
vi) Parametric Rule: d—z =du
du

.y d 1
Il) —COS X =
)dx

d -1
V) —tan "'x =
)dx

V1-x2

1+x

2
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g d 1 1
) —SeC X=—F7———=
)dx X

x2-1
L od g =
Vi) Tocot x = —
. d i .. d
iii) &(Iog X) = - iv) . log.x = Toga

FORMULAE REGARDING INTEGRATION

(1) ALGEBRAIC:

X
n+1

+C

i) [ x"dx =
(2) TRIGONOMETRIC:

i) [ sinx dx = -cosx +c

iv) [ cosec x dx = log|cosecx — cotx|+c OR log |tan §| +c

vi) [ cotx dx = log|sinx|+ ¢

ix) [ sec’xdx=tanx+c

(3) INVERSE:
) [ == =sinx+c i) [
iv) fxziazdx = itan'l(ﬁ) +C v) [

vii) fﬁdx =log|x + Vx? + a2|+c

x2—32

i) [ kdx=kx+c

i) [ cosx dx =sinx+c

vii) [ secx.tanx dx =sec x + ¢

x) [ cosec?x dx =-cot x + ¢

=tanx +c

1 X—a
dx—zlog
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iii) [ sec x dx = log|secx + tanx|+ c
v) [ tanx dx = log|secx|+ c
viii) [ cosecx. cotx dx = - cosec x + ¢

xi) [ secx dx = 10g|tanG+§)| +c

1 -1
= +
i) fx —— =sec” +c
1 a+x
- — |+
vi) [ o—dx=—log _X| c
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ix) fﬁd)ﬁ 10g|x + vx? — a2|+c

(4) EXPONENTIAL:

i) [ eXdx =eX +c i) [ a¥dx =%+c iii) [a*loga=a*+c

(5) LOGARITHMIC:

i) [loge* = xlog x-x = x(logx-1) i) [logaX =$(xlogx-x) iii) fidx =log|x| +c
% f’ . ! X
v) legadx =log, x+c v)[ %)dx = log | f(x) | +c vi) [ eX[f(x) + £/ (x)]dx = *f(x) +c

2
vii) [ Vx? + a%dx =§\/x2 + a2 +a?log|x + VxZ +a2|+c
2
viii) [ Vx2 —a? = EVXZ —a? — a;log|xx/x2 — aZ|+c
2
ix) [ Va? —xzdx=§\/a2 N +a?sin'1(§) +C

INVERSE FUNCTION

1) Sin™ (sinx) = x = sin(Sin™x) 2).cos ™ (cosx) = x = cos (cos'x) 3) tan™ (tan x) = x = tan (tan ')

4) cot™ (cot x) = x = cot (cot 'x) 5) sec™ (sec x) = x = sec (sec 'x) 6) cosec™ (cosec x) = x = cosec (cosec "'x)
7) sin'l(i) = cosec™ X 8) cos'l(i) =sec’x 9) cosec 16) =sinx

10) sec'l(i) = cos ™ x 11) tan'l(i) = cot™x 12) cot'l(i) =tan™ x

13) sinx + cos'x = g 14) tan™x + cot'x = g 15) sec’x + cosec'x = g

16) tan™'x + tan'y = tan'l(fj—xil) 17)tan™x-tany = tan'l(%) 18) 2tan’'x = tan'l(:;z)

19) 3tan™x = tan'l(%) 20) 2sin”'x = sin™(2xV1 — x2) 21) 2cos™x = cos (2% - 1)

22) 3sin™x = sin™*(3x — 4x°) 23) 3cos 'x = cos™ (4% — 3x)
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FORMULA REGARDING DERIVATIVES

FORMULAE REGARDING INTEGRATION

1)&(1():0

1)[ kdx=kx +c

2) d%(x“) = nx"1

XIl-l--l

n+1

2) [x"dx=

+C

d 1 -n
3) a(x—n) = o

3) [—Sdx=——+c

Xn+1 xn

9 (W) =5z

2202

6) d%(sinx) = COSX

6) [ sinxdx=-cosx+c

7) %(cosx) = —sinx 7) fcosx dx =sinx+ ¢
d _ 2 2 _

8) —(tanx) = sec’x 8) [sec’xdx=tanx+c
d 2 9 [ 29 dx = -

9) d—(cotx) — —cosec?x ) | cosec“x dx =-cotx+c¢
X

d
10) = (secx) = secx .tanx

10) [ secx.tanx dx =secx + ¢

d
11) &(cosecx) = —cosecx . cotx

11) [ cosecx. cotx dx = - cosec x + ¢

1

12) %sin'lx -

12) fﬁdx = sin"'x +c

x2
1
X2

Vi
13) %cos'lx = 1_?

13) fﬁ dx =- cos'x +c

1

d = _ 1

14) —tan x=—— 14) [ — dx=tan"x+c
d a. = 1 (4, <1

15) —cot'x=—3 15) [ dx =-cot x+c
d 1. _ 1 _— _ A

16) -sec’x = —=— 16) fxm dx = sec™ x +c

17) %cosec'lx = ;21_1 17) fxxlﬁ dx = - COSEC_1 X +C
d, x _ X 18) | eX*dx = e* +c
18) Lie') = e )J
X

d 1
20) &(Iog X) = ;

20) fidx= logx + ¢

d
21) e log.x = “loga

21) [ a¥dx = — +c

loga
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