List of Formui
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| 1. Trigonometic Formulae

1. Definitions of Trigonometric Ratios
sin® = = y f‘

cosb =

Xl ~ix "I
~

tan6

cosece=-,-1——— 0
sin®
sece: ._.J_—
cos 0

cote=——1-—
tan®

2. Fundamental Trigonometic Identities

(A) sin(-6)=-sinH, cos (—0)=cos O

(T n

sin| — -0 |=cos®H, cos| ——0 |=sino,
(2 ) (2 6) inod

sin(-’—t» + 9} =cos 0, cos(E + e) = —sino,
2 2

sin (n — 6) = sin 6, cos (n—0) =-cos 6,

sin (n + 8) = -sin 6, cos (n + 0) =—cos 6,

. (3n 3n

sin| =—-0|=—-cos®, CcoS|— -0 |=-si
(2 ) (2 ) s

sin (9—211 + e) = —C0S 6, cos(?—é’E + 6} = 8in o,

(B) Quadrant sin 0 cos 0 tan 6
| % + +
] + - -
1] - = +
v - + -
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— List of "fmh.
00
0 ——— ()0 . \
360° 45 .

2 2 v o _,
s 1 Y3 L1 ]

2 75 2 0 -y 0
— ]

2 /4

§=r0, 180°=n°

(€) sin8+cos?8=1,  sec?B=1+tan?p
cosec? 6 = 1 + cot? 6.
sin (a + B) = sin a cos f + cos a sin B
cos{(axP)=cosacosf Fsinasinp
sin 20 =2sin 8 cos 0 cos 20 = cos? 0 -sin® 0
= 2c0s° 01
= 1-2sin%0
sin 30 =asine-4sin36 cos39=4cosae-3cose
sin 20 = cos20-——~—-—-
1+ tan® 0 1+tan” @
2tan0 Sfim 3tane—tan39
tan 26 = 77 tan V=" 3tan? 0
. _ c-D
sinC +sinD = 2sin COST"
c+b_ C-D
sinC - sin D = 2cos ——SIN—" |
|
c+b_ C-D
oosC+cosD=2cos-——é-—-°°5 )
c+D_ C-D
cosC- cosD--2sm_-2—-—sm 2
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Applied Mathematic

(G)

(H)

)

)

)

g-ll

2 sin Acos B=8in
2 cos A sin B= sin (
2 cos A COS B::COS(
-2sin Asin B=cos (

1

sing=x, cosecd=—

- -1
_ -1 1
tan~! x = cot -

cos (cos™' X) = X,

. e
sinhx= ———,
2

e*-e

tanhx=ex

+e

cosechx=—x—,

cos h?x-sinh2x= 1,
cosec h® x=cot hZ x—1,
cos h2x=2cos hZ x— 1

=2sinh?x+1.

sinh™ x = cosech
X

anh' x=coth™ 1
X

A+ B)+8in
(A+g)—sln(A“B)

4+ B)+cos(A-B)
A+ B)-cos (A= B)

List
(F-3) o Formulag

(A-B)

sin (sin™! x) = X, 0

tan (tan”' X) = x.

- e*+e ¥
coshx=——_—,
2

2
sechx=———5,
e"+e
X =X
e’ +e
COthX=—X-—_X-
e’ —e

sech®x=1-tan h2 x
sin h2x = 2 sin hx cos hx

11

X

cosh™! X=sech

2. Algebraic Formulae

a'"/d’sa”“”
a”'b’":(ab)m

30 re‘l' a"’ z~-1
a

r

o
Pkl
(@")" = g™"

aPla _9gp
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AP

)

©
(D)
b (E)

© 8ig

; d
ign, ©)1ftwo rows or columns aré interchanged the

List of Formylae

‘ A-bP=(a-Db)(@a+b)

a:3__b3=(.ez--b) (az+ab+b2)
33+b3=(3"'b) (a?—-ab+b?)
a4...1,“=(a'z+b2) (a+ b)(a-b)
(a+b)2=az+2ab+ b?
(a.,b)2=az-2ab+ fye
(a+bP=a’+3a°b+3ab?+ p3

=(a2+ b3 +3ab(a+b)
(a-b)°=a®~3a’b+3ab%-p3

=(a- b3 —3ab (a-b)
(a+b+c)2=a2+b2+02+23b+2bc+20a
@a+b+c=a%+b%+c®+3a%h+3ab%+3b%

+3bc? + 3c2a + 3a°%c + Babc
=(a3+b3+ca)+3(a+ b+ c) - (ab+ bc + ca) - 3abc.
a2+ b%=(a+b)>-2ab=(a-b)?+2ab
a’+b3=(a+b)®—3ab(a+b)
a®-b3=(a- b2 +3ab(a-b)
a®+b3+c° =(a+b+ c)3—3(a+b+c)(ab+bc+ca)+3abc
=3abc if a+b+c¢c=0

m
log mn = log m + log n, Iog;:logm—logn
loam™ W loga™
0 = -
am” = nlogm 9p Iogab
_bi\/bz —4ac
ifax2 + px + ¢ = 0, e "
b s 2 2
- Sum of the roots = - Product of the roots = -
% by cy|=ay(bycs—bs cp)— b1(a263 =43 C2)
a3 b3 C3 +c1(32 bz —as bo)

: inant is zero.
@) 1t two rows or columns are identical then the determinan

. +is not changed:
b . d the determinant IS no _
(%) rows ang columns are interchange eterminant changes 1S
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ematics - I (F-5) List of Formulag

h element of a row of column is multiplied by @ constant the,
(d) If eac

stant.

. lied by that constan

rminant is multiplie : P

" d‘:: The value of & determinant is unchanged if equimultiples of a roy or

olumn are added to the sorresponding elements of any other row or column
ac

Cramer’s Rule
If agx+by+¢ z=0dy
aX+bpy+C2Z= do
asx+b3y+032= ds,
then  x=% y=%i, z=%’-
ay b ¢
where, D=|a, by C2
as by €y
and D,, D, D, are obtained by replacing the coefficients of x, y, z respectively

by dy, db, d5.

3. Differentiation Formulae

(A) lim (ﬂﬂ_@)z 1, lim (1+—1—)n =e,

-0\ © n—3eo n
X
im (1+ )" = e, im 21 :
y_.,o( v x-0 X 09 £
(B) 1. ty=x" Yy
dx
2. ify=sinx, gl:cosx
dx
3. If y=cos x, gy»z-—sinx
dx
4. lfy=tan x, Y _ soc?
- X
5. If y=cosec x, gy—-—-—cosecxco!x
dx
6. If y=sec x, %zsecxtanx
7. If y=cotx, %:—coseczx
8. If =ex' g“= a
y pre e

|
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Applied Mathematics - Il

9.

10.

1.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

if y=a%,

If y=log, X,

If y=log, X,

It y=sin™ x,
Ify=cos™ x,

If y=tan™ x,

If y=sec™ x,
If y = cosec™ x,
If y=cot™ x,

If y=sin hx,

If y=cos hx,

If y=tan hx,

If y = cosec hx,
If y = sec hx,

If y=cot hx,

If y=sin h x,

If y=cos i x

If y=tan h' x,

If y=sec h' x,

(F-8)

%

I
o
a
<]

m
x| —
e

i
I

vy
I
>
N

—

—
+

ole e 8le 2le Blesle e
< il i
Wj_g
— ><N o7

ol = o

¢

dx

d
y =sechxtanhx

= —cosec h° x

dx
oy
dx
ay 1
X 1+ x2
dy
dx
&y
dx

1
X2 -1

__ 1
1-x°
dy 1

X xy1- X2

= —cosec h xcot x

List of Formulae
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e List of Formya,

Appiied Mathematics - i
dy 1
-1 ——
28. It y=cosec ™" X, dx |x|31+'x2
day 1
29. If y=cot ™! x, & 1-x°
dy _du, v
(€ 1 Ify=uzv, dx  dx  dx
dy  du av
2. fy=uv, o Vax Yax
J_
3. Ify=1, Y _dx
v dx v2
dy _ x
= xX —=x"(1+logx
4. lfy=x* X (1+logx)
dy dy/dt
5. lfx= = e
x=1{t), y=o(t) dx dx/dt

4. Integration Formulae

jr.n.dx=1.jn dx—j[jlldx]-%l-dx

[ £ + F'(x) ] dx = e* £(x)

b's
1 jx"dx_ if n# —1
ax
2. J-;—=ng 3. |sinxdx=-cosx
4. jcosxabr:sinx 5. 'seczxdx=tanx

2 -
6. jcosec X dx = - cot x 7. |secxtanxdx = secx

8. jcowcxcotxdx=—cosecx 9. 'tanxdx=|0959‘3x

10. fcotxdx: —logcosec x = log sin x

11. jsecxdx = log{tan(% e %)} = log(sec x + tan x)

12. jcosecxdx = Iog(tan .’2.(.) = log(cosec x — cot x)

13. fe’dx-—-e" 14. [a%dx = al in”

__& __ _sin
loga 15"’-,/;2_-—-7 -

o | x

- |
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i Mathematics - " (F-8)

= IT - log(xu/_v -a"'}

Jf mm_iog(xwtxfx‘wn}
17. ‘/\_m ,

, o 1. X
(8 _,,,_._..-E*atan (a

ApP

'-x2+ﬂ
. ax ‘ [ _a)
- 0
10. [ F-F 2 \xva
= — {0
20..;5“:*;5 2a g(a-x
dX __ _gec'x

21._;’;‘[—?":";

09, | €™ sinbx o =

a +

) 1
23. g™ cos bx e a2

24, | g% - x* dx =

05, [Vx2+a° dx =

a
26, [Vx? - & dx = zdxz—az - log

28.jcoshxdx=sinhx

27. [sinhxdx = cos hx
29. [tan h x dx = log(cos h X)

30. [sechxdx = sin” (tanh x)

31. 'cosec h x dx = tan

X
nh—
ta 2|

32, :cothxdx = log |sin h x|

Definite Integrals
\ .
. [y oo = ['fa - x) dx

b
e L,“’de: j:f(a+ b - x) dx

List of Formulae

5 e®(asin bx — bcos bx)

- e3*(acos bx + bsin bx)

o
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1. Trigonometric Limits

(i) hmﬂ'i-;l lim —%

x x=0 nmx
Gi) Lim 22 o 1= lim
x50 x x—=0 t.m:

(m) him sin’ : =1=lm l
x=0 x x-0gin ' x
. tan'x
=1=hm
@) lan x -0 tan" x

. sinx° _ X
(ﬂ}lﬂ x  180°

(vi) lm:lm:- 1

il i sm{x-n)=1
X=40 X=0

(viii) lim $22E=9) _
x—a X-—-0

(ix) lim sin"'x=sin"'a,lalS 1

=43

(x) lim cos ' x=cos'a,lalS1’

r—a

(x1) hm tan'x=tan'a,-=<ace

¥—a
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2. Exponential Limits

x* 2
We use the series e =1+:+-é—i+-§!-+...w
Gy tim &~ 2=y
x—0 X
I —
(n) lim & =l = log, a
x—+0 x
e -1
(i11) ﬁ"%: 2 = A, where (A = 0).
X— X
3. Logarithmic Limits
2z J
We use the series log(l + x)= x - 28N % - ... ®9,

where -1 < x< 1 and expansion is true only, if base is e.
& liin log(1 + x) )

1
-+ b
(1) lim log, x =1
(iii) lim 812 _
r—0 X
(1v) lit% log,, {1 +2) =log,e,a>0,#1
X—w X

(v) If im f(x)exists and positive, then

I —+ 0
x him ¢(x)log f(x)
lim [f(x))*"*) =¢e

I—a
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4. Based on the Form 1%

To evaluate the exponential form 1=, we use following results.
If }im f(x)= lim gx) =0,
= { I=+0
lim [0}
then, lim {1+ f(x)}V#'*) = g*2e8(0)

=43

or when lim f(x)=1 and lim gx)= eo.

I—qa X1

- i [ f(x) - x)
Then, Pﬂ{ﬁﬂ!a{n= lim {1+ fix)- ”3(1)=e'“"‘|” )= 1) gix)

(1) lll'ﬂ(l +x* =g
x—l)

“1] hm 1+ !] =g

T == ‘x

|
(i) Lim (1 + Ax)* = &

=)

(v) lim [1 + -JE-] =

T - *'r

0, 0<ax<l
1 a=1
(v) lim a* = {
= 0o, a>1
does notexast, a<0
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vimportant formulae:

T+ X+X% +x3 +.... |
1-2x+3x% -4x3+ .|

1+2x+3x% +4x3 +....

i

l

i
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