Differentiation and Integration Dr.Hamed Al-Sulami

Basic Differentiation Rules
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Note that we use the following intervals for the definitions of csc™" z,sec™" x:

y=csc 'z |z| > 1< cscy =z and y € (0,7/2]U(r,37/2], y=sec 'x,|z|>1< secy =2 and y € [0,7/2)U[r,37/2)

Constant and Power Functions 17.% (tan™" (f()) = +f E(@")P
12 @) =0 18 (cot ™ (f(2) = £ ;{f((fc))P
2L () = n(r@) @) 19, (o™ () = S
Exponentials Function 20.% (esc™ ! (f(2)) = f(m)\;wﬁ
3.%(&0”) = f'(z)a’ @ Ina Hyperbolic Functions
1.8 (1) = (@)@ 21 sinh (£(2)) = £'(x) cosh (£(x))
Logarithmic Functions 22.%@08}1 (F(z))) = f'(x)sinh (f(z))
5. ((a) = 2 28.% (tanh (7(2)) = f'(2) sech? (1(2)
6. (og, (/) = £ 24, % (cot (£(2))) = /(o) sch® (£ ()
Product Rule 25.%(sech (f(2))) = —f'(x) sech (f(x)) tanh (f(z))
7L (Fao(e)) = fa)g' (@) + F(@)g(a) 26, (esch (f(x))) = f'(x) esch (f(2)) coth (f(x))
Quotient Rule Hyperbolic Inverse Functions
Bt e
Trigonometric Functions 28.% (cosh™ (f(x))) = #
0% (sin (f(2))) = /() con (/) 292 (tanh! () = L2
10.2L (cos (£(2) = /(@) sin (/=) 0.2 (ot~ (7(0)) = L0
1 fsee (7)) = (@) see (f@) tan (F(@)) 31 (sech™ (7(a))) = f(x)\;{/—(x[?fw
/()

12. % fese (7(2))) = — () ese (F(@)) cot (F(2)) 324 (eseh™ (7(a))) =

13, (tan (7)) = f/(a) sec? (f(2))

14, (cot (£(2)) = (2 ese ()

Trigonometric Inverse Functions
i sin™! (f(z))) = 7f’(m)

15,25 (sin™" (f())) = —= Ok
—/'(x)

PRI
16.%(c05 (f(x))) =T
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Differentiation and Integration

Basic Integration Rules

Dr.Hamed Al-Sulami

Constant Function
L. / adx = ax + C

Power Function for n # —1

z))" !
2 [ 1o = @)™ | o

n+1
Power Function for n = —1
f dw =In|f(x)|+C

Exponentials Functions

F@) g 1
./a f(;r:)d;rzflna

1./ef(z)f/(oc) dr =™ 4 C

Trigonometric Functions

5. [ s (£() £ (@) =~ cos (7(a)) + C
cos (f(z)) f(x)dz = sin (f(z)) + C

7. | sec® (f(x)) f'(z)dz = tan (f(z)) + C

—_— —

3. [ esc® (f(x)) f/(z)dx — cot (f(z)) + C

—

cot (f(x)) f'(w) dz = In|sin (f())| + C

—

,_
e
—+
o

0 (f(2) £ (@) de = In| sec (f())] + C

,_.
—_

sec (f(@)) tan (f(@)) f(x)da = sec (f(x)) + C
¢ (f(@)) f'(x) dz = In [ ese (f(x)) — cot ((2))] +C

_
w

¢ (f(2)) f'(z) dz = In|sec (f(x)) + tan (f(2))| + C

wn
@

,_
=

ese (f(x)) cot (f(2)) f'(w)da = —csc (f(2)) + C

Hyperbolic Functions

15./sinh (f(2)) f'(x) dz = cosh (f(z)) + C

/cosh 2)dz = sinh (f(z)) + C
17. /sech2 z) dx = tanh (f(z)) + C
1. /csch ) coth (f(z)) f/(z)dz = — csch (f(z)) + C
19. /csch2 dx = —coth (f(x)) +C

20./sech (f(z))tanh (f(z)) f'(z) de = —sech (f(x)) + C

Algebraic Functions

dr = lsecf1 (f(a:)) +C
_a2 a

i@P —a a
af '([“; oo =In (f(0) + VT TEF) +

LL— o= (s + VI@F ) +.C
: /(@) dr = L |2V —F@E
. / eV TR " e @) "
| O N LN i) P
2. Vet F@r " a @) "
S 1 et f@)
% [ o F@E “ = 2 ™ a—f@)|T¢
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