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Derivatives
(¢)=0, c=constant.
(x)=1
();”)anm_l)
[%]:;_}’[%](n):<_1>n(xgll))
Ty 1
(\/;>_(2&)
T\ 1
( x>_(26)
n\_ 1
( x)_(n”x(n—l))
(e_x>:ex’<_u :eu U

)(n)

(sinx)=cos x ,( sinax :a”sin[ax—kng]

(n)

(cos x)=—sinx,(cosax)"=a"cos[ax+n_]
2

_ 2
=sec X

(tanx)= (cos’x)

(sin’ x)

(cot x)= =—cosec’ x
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(sec x)=tan x sec x

(cosec x)=—cot x cosec x

(sin ' x)=——

sin s

( _—lx): -1

cos —
R |

(tan  x)= )
N

(cot " x) 1)

(sec_lx):—l2

(xV(x"—1))
(cosec ' x)= !

(xV(x*=1))

(sh x)=cosh x ,(cosech x)=—cosech x coth x

(coshx)=sh x,(sechx)=—sechx tanh x

(taﬁhx)Zﬁzsechzx

cosh” x

(cothx)= _12 =—cosech® x
sinh™ x

(n) )(n) (n) (n=3)

n
y"=(uv)"=u"v+c u
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Series Expansion Of Trigonometric And Hyperbolic Functions

3 5 7

. X X X
SINX=Xx——+———+....,
3t 57
4 6 8
X X X
cosx=1—+————+——....
2! 4! 6! 8!

3 5 7 9

tanx=x+>—4+22 417> 462>
3 715 315 72835

+...

1 x X X X’
cotx=—————-2 — — eee
x 3 45 945 4725
X X x’
sin 'x=x+"—+3+5" 4.,
6 40 112
X x X
tan 'x=x——+——2+...
3 5 7
cos_lx:E—sin_lx
2
cot_lx:E—tan_lx
2
x0T X
sinhx=x+—+—+—+....
3157
x2oxt x°
coshx=1+—+—+—+...
21 4! 6!
X X x’
sinh 'x=x—"—-+3"——5-"—+...
6 40 112
X3 5 X7
tanh 'x=x+—+—4+"—+...
3 5 7
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2 3

. X X x
e =l+—++—+..

120 3!
coth'x=14 1 4 1 4 1

x (3x)) (5x%°) (7x))

1! 2! 3!

2 3
N (xIna) +(xlna) +(xIn a) N

15 315
cothx:l—l—l _1 4 2 X
X 45 945
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2
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Main Formula In Hyperbolic Trigonometry

(e"+¢ )

coscchx=

1
(shx)

1

sechx=———
(coshx)

|

cothx=———
(tanhx)

cosh’x—sh’x=1

1 —tanh® x =sech® x

1—coth>x=—coscch’ x

sh(—x)=—shx

cosh(—x)=cosh x

tanh(—x)=—tanh x
sh(x+y)=shxcoshy=+coshxshy
cosh(x=*y)=cosh xcoshy+shxshy

(tanh x+tanh y)
tanh(x xvy)=
anh(xxy) (1+tanh xtanh y)

sh2x=2shxcosh x
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Main Formula In Trigonometry

. 2 2
sin" x+cos x=1

(sinx)
tan x=
(cos x)
ot x— 1 :(cosx)

(tanx) (sinx)

l+tan’x=sec’ x=

(cos” x)
(1 cos’ )= (tanx) _ 1
smx—\/(l cos %) (V1+tan’x) (V1+cot’x)
cos x=(1—sin’ x) =—————_1€tY)

(V1+tan’x)) (V(1+cot>x))

sin(—x)=—sinx

cos(—x)=cos x
x)

tan(—x)=—tanx

sin(x+y)=sinxcos y+cos x siny

cos(x*y)=cos xcos yT sinxsiny

|[tanxttany|
tan(x+y)=——
|[1F¥tanxtany|
t ty+1
cot(xiy):[[co xcoty¥l]
cot x +cot |
sinx+siny:25in(x;ry)cos(x;y)

log, (xy)=1log,x+1log,y,log(x/y)=log,x—log,y
log’'=log; x log’
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log, x"=nlog, x;log \x= 1 log  x
n
log,,x=0.4343 log. x ;log, x=2.303log,,x
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Laplace Transform Table

10

F(S) F(T), T=0
1 S (t) unit impulse at t =0
1 u, (t) unit stepat t=0
s
1 tu,(t)ramp function
52
1 1 (1) _ .
? (n—l)!t l,nls+ve
1 u, (t —a) unit step startingatt =a
s
l< =) u (t)—u,(t—a)rectangular pulse
s
1 ¢ “ exponential decay
(s+a)
I I (e pis+ve
(s+a)" (n—1)!
1 1 —ar
(s(51a)) =)
1 1 o b —dat a —bt
SeraGen] @ B0t Th-a |
(s+a) L[ [b(o‘_a>]c—at+[a(o‘_b)] —bt]
[s(s+a)(s+Db)] (ab) (b—a) (b—a)
1 1 [C—at C—bt]
[(s+a)(s+b)] (b—a)
S 1 —at_ 1. —bt
Gracem] | Gam e
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(S+O() 1 _ —ar__ . —bt
[(s+a)(s+Db)] oqy e e
1 e—at N e—at N e—cr
[(s+a)(s+b)(s+c)| | [(b—a)(c—a)] [(c=b)(a=b)] [(a—c)(b—c)]
+ (x—a) e (x—b) ol (x—c) o
It +a><(ss +z;<s o] | aeal” TenEhl Tamagn-
w sin wt
(s’ +w?)
s cos wt
(s’ +w?)
+ 2 2
(if;:}) Msin(wﬂrd));d):tan_l%
[ssinf+wcos 0| sin(wt+0)
(s’ +w’)
1 1
() E(l—coswt)
(s+x) 7 2 )
S+ o S aos k) ptan
| e ” 1 , Y — n—lﬂ
[<S+a)(52+w2)] (a2+w2)+[w ,7(0(2_'_0\)2)]5 ( L (b),(b ta -
1 lc_‘"sinblt
[(s+a)+b’] b

1 ! ¢ Fsinw V(1—&t)

[s*+2Ew, s+w’] [wn\/(l—gz)]

(s+a) ¢ “cosbt
[(s+a)’+b°]

(s+a) V(e—a)+b) —a . b
((s+d) 4D ) e “sin(bt+®);p=tan (a—d)
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1 1 1 b
e .sin(bt—¢),p=tan  —
[s[(s+a)+b*]] (a*+b7) bV (a*+b7)
1 I —;e“g“’"”.sin(w V(1—-E%t+¢));p=cos '€
[s(s’+2Ew, s+w>)] @ (w, V(1-€%))
S+ [0 1 [(0‘_“)2+b2] —at o1 ha b b
1 ¢ " e sin(bt—¢)] .
;p=tan
[+l a5 [(—ar+b] [bearip)] @ " T=a)
| 1 —at
—[52(S+a)] ?(at—l‘FC )
1 1 —at —at
m ?(1—6 —date )
1 1L et (“sin(h=9)
(s(s+¢)[(s+al+b]] [c(a2+b2)]b [cl(e=a)+ "] [bV(a*+b*)V((c—a)+b")]
¢=tan'—+tan”'
—d (c—a)
(s+ux) o lle=a)e ] ((x—a)’+b%)
[s(s+c)[(saf+b7|] | [l [ellemaP b} bv(a+b) (=) +b)
¢ “sin(bt+¢); p=tan”’' ((xﬁa) —tan_l_i;—tan_l (cEa)

sofyany




Mathematical Table

Z — Transform Table
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e(r) E(Z)
5(t) 1
S5(t—nT) 7"
U, (t) Z
(z—1)
t Iz
(z—1)°
. o (2+])
(z—1)
(b L () g v 2
}Ho( D (8d' 1))[(z—e(_ﬂ))
e Z
(z—¢™")
| e—at_e—bt 1 Z . <
D e Ly ey
Y-y =)
a a ((z=1)(z—¢))
1, (1=¢™) 1, Tz (1—¢")z)
AT A e DT
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