Formulae of Differentiation
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[(x) f'(x) fw) f'(w)
Non-Chain Rule Chain Rule
1 xn n.x"1 u" nutlu
2 sinx COSX sinu cosu.u
3 COSX —sinx cosu —sinu.u’
4| tanx |sec’x tanu sec’u.u’
51 cotx |—cscix cotu —cscu.u’
6 secx | secx.tanx secu sec u.tanu.u’
7 CSCX —cscx. cotx csCcu —cscu. cotu. u’
Inverse Trigonometric Functions
. 1 O ]
. |sin 1x sin lu u
1- xz 1— uZ
— _ 4
slcos™1x | 1L cos lu o u
1—x2 1— uz
— 1 _ !/
ol tan™1x i tan lu u
1+x 1 + u?
— —_ — /
Llcot™1x 1 cot lu -u
1+ x? 1+ u?
-1 1 -1 u’
Ssec X —_— Seéc u
12 -0
|x[vVx? —1 luVu?z —1
— —_— — /
.lcscx 1 csclu —u
|x|\/x2 —1 |lu|[vu?z — 1
Exponential and Logarithmic Functions
14 ex e* el e.u
15 a* a*.lna at a“.u'.lna
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Formulae of Integration

Jalsil) ac g8

Rule 3l General ol Jsda
n — 1 n
f(ax + b)" dx = D (ax + )" +¢c,n # -1
xn+1
1 fx" dx = +c 1
n+1 f(ax+b)_1dx=Eln|ax+b| +c
. 1
2 fsmx dx = —cosx+c Jsin(ax) dx = —Ecos(ax) +c,a€R
1
3 f cosxdx = sinx+c f cos(ax)dx = Esin(ax) +c
1
4 fseczx dx = tanx+c Jsec2 (ax)dx = Etan(ax) +c
1
5 f csc?xdx = —cotx +c f csc?(ax)dx = —co t(ax) + ¢
1
6 fsecx. tanxdx = secx+c fsec(ax). tan(ax)dx = Esec(ax) +c
1
7 f csex.cotxdx = —cscx+c¢ f csc(ax).cot(ax) dx = —Ecsc(ax) +c
8 jtanx dx = —lIn|cosx| + ¢ = In|sec x| +'¢ J tan(ax) dx = —%lnlcos(ax)l tc= ilnlsec(ax)l tc
1
9 f cotx dx = In|sinx| + ¢ J cot(ax)dx = Elnlsin(ax)l +c
10 dx = tan lx + J 1 d —1tan‘1(x)+c
,[1+x2' x=tan 'x+c 22 = 4
11 f ! d in"1x + f ! dx sin‘l(x) +c
x=sin"'x+c —  dx= Z
Az V&2 a
f 1 T f 1 - leeciBys
12| | ———=dx =sec™'x+c¢ —————dx=—-sec’'(-)+c
|x]Vx? -1 |x|Vx? — a? a a
13 1 dx = —sin"lx+c=cos lx+ C _—1dx = —sin™1 (f) +c¢=cos! (f) +C
it JaZ— 22 a a
14 dx = tan lx + J 1 d —1tan‘1(x)+c
_[1+x2' x=tan"'x+c 22 = .
15 f ! d in"1x + f ! dx sin‘l(x) +c
x=sin"'x+c ———dx = —
V1-—x2 va? — x? a _
Formulae for Exponential Function Aol Adlal) 2 g8
16| Je*dx=e*+c [e™dx="1e" ¢
a
X
17 faxdx:ln|a|+c , a €R—{0} ff’(x)_ef(x)dx: ef(x)_|_c
Formulae for Logarithmic Function daly LS 5l A)Y) a0 ) g8
1 k k
18| [=dx= In|x| +c [ dx ==In|lax + b| + ¢
X ax+b a
"(x
19 Mdx=ln|f(x)|+c

fx)




Washer Formula Glalal) jacld

Shell Formula <ilaaY) sxsld

b
V= nf (R? — r¥)dx

b
V= an h(x).r(x) dx

Arc Length Aaial Jsh

Integration By Parts s/ Jalsill

S = f 1+ [f'(0)]? dx

ju.dv:uv—jv.du

Integration by Substitution (&gl Jalsil)

[ g(x). (f(x)™. dx where f(x) is
not linear function,
Let u = f(x)

[ g(x).sin(f(x)). dx where f(x)
is not linear function,

Let u=f(x)

Integration by Parts s!ja¥L Jalsil)

[ g(x). (f(x))™. dx where f(x) is
linear function i.e. f(x) = ax + b,
let “u=g(x) , dv=(fx)"

[ g(x).sin(f(x)). dx where f(x)
is linear function,

let wu=g(k) , dv=sin(f(x))

Trigonometrical Formulae

daly claUatia

1) sin’*x + cos*x =1

2) sin2x =2sinx.cos x

sin’x = 1 — cos?*x

sindx = 2sin 2x.cos 2x

cos’x =1 — sin’x

sin 10x = 2 sin 5x.cos 5x

tan’x + 1 = sec®x
and
sec’x —tan’x =1

cos2x = 2cos*x — 1
=1— 2 sin’x
= cos?x — sin’x

cot’x + 1 = csc?x x  —x X
_ —e e*+e
and Sinhx = > Coshx = =
cscix — cot’x =1
_[sinzx dx fcoszx dx
. 2 1 2 1
use sin"x =5 (1 — cos 2x) use cosx =5 (1 + cos2x)
j tan®x dx j cot’x dx
use tan’x = sec’x—1 use cot’x = csc’x 41
fsin3x dx use sindx = sinx.sin’x fcos3x dx use cos3x =.cosx.cos*x
2. _ 4 2 2. M cinn2
use sin“’x=1-cos“x use cos“x =1 —sin“x




Trigonometrical Formulae 4ela CliUaia

1
sinA.cosB = > [sin(A — B) + sin (A + B)] 1
1 sinA.sinB=E[cos(A—B)—cos(A+B)]

cosA.cos B :E[cos (A—B) +cos (A+ B)]

Integral of type Substitution Figure
j az — x2 dx xX=asinb x
Jaz —x2

j\/a2+ x2 dx x =:atan @ x va* +x2
j x2 — a? dx x =asec0 et Ex
0

4y jall jeuslly Jalsil)  Integration using Partial Fractions
Aijall jomsl) 8 SN
1 _ 1 B A N B

x2-3x+2 (x-1Dx-2) x—-1 x-2
4x2+3x+1_A+B+ D

x2(x+1) x x2 x+1

3x + 2 A Bx+D
3) =

x(x*+1) x x*+1

X%~ x + 2 _ A B D Ex+F Gx + H
G- +x+1D)? x-1 -1 x-13 Zrxtl (Ptx+1)?

1)
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