HOSSAM GHANEM

(6) 7.4 Integral Using Natural Logarithmand Exponential Function (A)

Differential :
| @) 1 1 d . x
0gq(x) = —-— —a*=a*-Ina
dx 5@ Ina x dx
dl 1 d p .
—Inx =— ——e =e
dx X dx
Integral:
1 a* . .
— dx =In|x| + ¢ a*dx=—+c e*dx=e*+c
4 Ina
Integral
fsinx dx=—cosx+C Jtanx dx = —In|cosx| + C
fcosx dx =sinx+ C ]cotx dx = In|sinx| + C
fseczx dx =tanx + C Jsecx dx = In|secx + tanx| + C
fcsczx dx==~cot x+C fcscx dx = In|cscx — cotx| + C
fsecxtanx dx =secx + C fetduzet+C
1
fcscxcotx dx=—cscx+C J? du =In|t| +C

TO SOLVE

[r@-r@a

f FOI - F\Gx) dx

dx

ff \(x)
f(x)

fef(x) -f\(x) dx

ftanf(x) - f\(x) dx

f cot f(x) - f\(x) dx

fsecf(x) - f\x) dx

f csc f(x) - f\(x) dx

Result

ftdt

ftn dt

Substitute [Fae

Let fetdt
t=f(x) W ftantdt
dt = f\(x) dx fcottdt

f sectdt

f csctdt




(6) 7.4 Integral Using Natural Logarithm and Exponential Function (A)

_ e
Example 1 Find f — dx

ex — e—x
Solution
eX +e™*
I =J p — dx
eX —e
t=¢e*—e™* dt = (e* + e ¥)dx

1
= f?dtz In|t]| + ¢ =Inle* —e™*| + ¢

5
Fu) (1+e‘\/7)
Example 2 Evaluate the following integrals 2 ALE S
VxeVx
Solution
; (1+e“/7)5d
= | ———=dx
Vxe'x
=1 1
t=1+eV® dt=rervV*: , — 2dt= d
; i il Jxel®
1 1
I=—2ft5dt=—2-g t®+c= -3 (1+e‘\/7)6+c
Example 3 1
=Xanpeo . Evaluate the following integrals ] —Fife o (G
6 March 1997 (Lherat)
Solution
¥ e 2 Loy il
& = ¥ b plia » @ pally
! jl+e‘2x i f62x+1dx i =y
1
t=e**+1 dt = 2e**dx o dirs) P dx
I = 1fldt— 11 It] + ¢ = 11 (e** + 1)+
= > " = > n Cc = > nge C
Example 4 dx
o . Evaluate the following integrals j Mo s
23 November 2007 A V(1 +e™)
Solution
I j — f o d VX & lie g da (o ally
= = X X . R
(1 +e®) ) Vx(e® +1) R e
Let t= eV +1 - dt=ie\/§dx = 2dt=£dx
2v/x Vx

1
1:zf?dt=21n|t|+c=21n(e‘/’7+1)+c
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(6) 7.4 Integral Using Natural Logarithm and Exponential Function (A)

P3
Example 5
=xample o Evaluate the following integrals
15 July 2003 A
Solution
xl/e — gl/* e %
=[P a= [G G \¥
1 o —
xe 1 sl 2=
L= | wdx=|xe “dx= xe "+ r4d |
x2 1 1
e 1 f =
1 ] ==
ex 11 -—
I, = f7dx=fex-ﬁdx
1 -1
Let t = — dt = — dx
7 X ,
I, —jetduz—et+62=—e§+c2
1 i, 1 e i, 1
I=1 xe ~—ex+c= xe ~—ex+c
=—1
e
Example 6
EXample o Evaluate the following integrals
29 July 2009 A

J‘ 1+ Inx g
2—3xlnx £

Solution

| f 1+Inx J
2] 2—3xInx x

1
t=2—-—3xInx dt = —3lnx — 3x-—dx

dti= -3 Inx Bdx
* 1
dt = =3(nx + 1) dx ?dt= (Inx +1) dx
AL A w In|¢| + —_11|2 3xInx| +
= 3 t = 3 n c = 3 n xXimx C
Example 7 1 !
. Evaluate the following integrals 14X
22 July 2007 x(1+In(vx))?
Solution
1
I = T dx
x(1+1In(vx))3
1 1 1
t = 1+In(Vx) t=1+=Inx dt = =— dx 2dt = — dx
2 2 X
1 1
I = j r—dx =

)

~
Wil

2
T dtzzft%dt=2-2t§+c=3(1+ln(\/§))§+c
(1+In(vVx))?
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(6) 7.4 Integral Using Natural Logarithm and Exponential Function (A)

P4

In x3

Example 8

27 Nov. 2008 A

Evaluate the following integrals

——d
fx(4+31n2x) *

-

x(4+ 3In%x) 2x

Solution

In x3

In x3

J‘ 1
) 4+3In2x «x

X

1
du=6Inx-— dx
X

u=4+3In’x
1 3lnx 1 In x3
—du = dx —du = dx
X 2
L (il il 1
I =—j—du =—Injlul+c= =In(4+3In’x) + ¢
2] u 2 2
Example 9
Evaluate the following integrals i
29 July 2009 A ) tlnt
e
Solution
e—1
e Bl .
tint
e—2
1
Let u = Int duzgdt
at t = e~ 2 u=Ine?= -2
il = ot ol SR = =
-1
I = f = du= [InJu|]Z=In1—In2= —In2
=2
_ sin 2x
Example 10 Find f ————dx
sinx — 1
Solution
B f sin 2x d
~ Jsin2x—1 1
wi=gin2h — 1 du = 2sinx cos x dx du = sin 2xdx
1
= fadu = In|u| + ¢ =In|sin?x — 1| +¢
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(6) 7.4 Integral Using Natural Logarithm and Exponential Function (A) P5

Example 11 Find j tanx dx

Solution
sin x
sztanxdxzf dx
COS X
U = COSX du = —sinxdx
il
= —fa du = —In|u| + ¢ = —In|cos x| + ¢ = In|secx| + ¢
Example 12 3 N
z . Evaluate the following integrals f 8 WOt X
13 March 2001 A 2+ 3tanx
Solution
3—2tanx 3cosx — 2sinx
! 12+3tanx f2c05x+3sinxdx plias By cOSX A mll

Let u=2cosx+ 3sinx du = (—2sinx + 3 cosx)dx du = (3cosx — 2sinx)dx

il
= fﬂ du =Inlu|l+c =1In|2cosx + 3sinx| + ¢

Example 13
3 November 1994

. Evaluate the following integrals f (tan x — 1)%dx

Solution

= j(tan x—1)%dx = f(tanz x + 2tanx + 1)dx = f(tanz x + 1+ 2tan x)dx = ](sec2 X + 2tan x)dx

=tanx — 2In|cosx| + ¢
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(6) 7.4 Integral Using Natural Logarithm and Exponential Function (A) P6

Homework

1 | Evauatethe following integrals j PRIPEEY dx 22 July 2007
1
2 | Evaluatethe following integrals f 4 dx 7 July 1997
2 egnt A 1
e? .
2
3 | Evaluate the following integrals X4 €~ g
d
4 | Evaluate the following integrals j 3 11 October 1999
Yy x(ln x)?
In x?
5 | Evaluate the following integrals j dx
x(9 + (Inx)?)
6 | Evaluate the following integrals S SUE 8 October 1997
= 2
5 dos<ay sl 3
cos x sinx
[ | Evaluate the following integrals j —  dx
T cos?x —1
1/x _
pts) . Evaluate the integr dx. pril 10,
8 | (3pts) . Evaluate the integral flo tf“(l/x) 33 April 10, 2011
E X
sin x
O | (3pts) . Evaluate the integral —————dx. 33 April 10, 2011
A i 2 Vg R
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