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(7) 7.4 Integral Using Natural Logarithm and Exponential Function (B)

X
1
Foib =1 | — (&
t
s
Example 1 Provethat Inpg =Inp +1Ingq 25 April 2008
Solution
X
1
lnx=f—dt
t
1
ra p rq
1 —J-ldt—fldt+f1dt
nPa = g 22 |G t
1 1 p
rq
1
P
Let ps =t ~pds=dt
att=p - pSs=p - s=1
at t=pq - ps=pq - S=q
q q
o= J ! ds = ]1 d
1= psp Sl
1 1
p q
1 1;
5 1 pq=jt— dt+js— ds=Inp+Ing
o c 1
p
Example 2 Provethat 1na=1np—lnq
Solution

M1
In(x) = J-? dt
1

P/q p Plq
p 1 1 3
1n(—)=j Zdt = f—dt+f Zdt
q t t t
1 1 p
P/q
Il:f _dt
p
Let Bs=t Bds=dt
q q




(7) 7.4 Integral Using Natural Logarithm and Exponentia Function (B)
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Example 3 Provethat Inp” =rlnp

10 March 1999
19 March 2006 A

Solution
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Example 4 Provethat ln5= —Inp 29 July 2009 A
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(7) 7.4 Integral Using Natural Logarithm and Exponential Function (B) P3

Example 5 Find f secx dx

Solution

secx (secx + tanx . 1
szsecx dx = f ( ) dx plag b (secx + tanx) & < ralb
secx + tanx

dx

J‘seczx+secx-tanx

secx + tanx
Let t =secx +tanx dt = (secx - tanx + sec? x)dx

1
I = f?dt = In|t| + ¢ = In|secx + tanx]| + ¢

Example 6
=L . Evaluate the following integrals j - S
24 March 2008 A sinx + 4 cos x
Solution
2
sz , £t dx = Jﬂdx plies b (secx) Feraly
sinx 4+ 4 cosx tanx + 4
Let t =tanx + 4 dt = sec? x dx
il
.'.sz? dt = In|t| + ¢ = In|tanx + 4| + ¢
Example 7 1
XD/ . Evaluate the following integrals f ( + sec(2 — 3x)> dx
5 October 1996 sec(5x)
Solution
1
I = f ( + sec(2 — 3x)) dx = f(cos(Sx) + sec(2 — 3x)) dx
sec(5x)
1 el 1 1
= gsin 5x + ?lnlsec(Z —3x)+tan(2 — 3x)| +c = gsin 5x — §ln|sec(2 — 3x) + tan(2 — 3x)|
Example 8
A . Evaluate the following integrals f(l + cscx)? dx;
9 October 1998
Solution

i j(l + cscx)?dx = f(l + 2cscx + csc? x)dx = x + 2In|cscx — cotx| — cotx + ¢

Example9 Find f cotx dx
Solution
COS X
I=fcotxdx=f, dx
sin x
Let t =sinx dt = cosx dx

I = fldt =In|t| + ¢ = In|sinx| + ¢
t
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(7) 7.4 Integral Using Natural Logarithm and Exponentia Function (B) P4

Example 10 . Evaluate the following integrals fsec(z_ )dx
13 March 2001 A 2%
Solution
5 sec(27%)
—f oF: dx
L = 2% dt =27*In2(-1)d L R
cHllNg— = n2(—1)dx Et—z—xx
-1 -1 -1 ) .
Iszsectdtz mlnlsect+tanu|+c= Elnlsec(Z )+tan(27)| + ¢
L dx
Example 11 (3 pts) Evaluate the following integrals. -
34 Jduly 9, 2011 (14+e*)In(1 + e¥)
Solution
B dx e~ & «pal
o f A+e ™) In(1+ e*) ~_~
e* 1
Let t=1In(1+e%) dt=1+exdx dt=1+e_xdx

1_ 11
_fln(1+ex) 1+e™)

1
dx = f?dt =In|t| + ¢ = In|ln(1 + e*)| + ¢

Exampled 2 . Evaluate the following integrals f Lﬂ dx
14 March 2002 2 + In(sin3x)

Solution
: _f cotx j _J‘ cotx !
~ ) 2 +In(sin3x) == 2 + 3In(sin x) *
Cos X

t = 2 + 3In(sinx) dt = 3—dx édtzcotx dx

sinx

I—lfldt—ll |t] + —11 |2 + 3In(si | +
=il dassinin c=zln n(sinx)| +c
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(7) 7.4 Integra Using Natural Logarithm and Exponential Function (B) P5

Homework

o ] SECOND
1 | Evaluatethefollowing integral j (tanx + 1)“dx SEMESTER 87/88
2 | Evaluate the following integra Sec(x)_ dx 21 March 2007 A

g integ
3 cos(x) + sin(x)
3 | Evaluate the following integral f cscx (1 — cscx) dx ‘
—3x
4 | Evaluate the following integral J % dx 9 October 1998 ‘
- e
5 | Evaluate the following integrals j sec(in x) dx 7 Jduly 1997 ‘
- X
6 | Evaluate the following integral 2 PR e 13 March 2001 A
g integ
= 2+ 3tanx
Z Evaluate the following integral f(tan(l — 2x) + xsecx?) dx ‘
&k
8 | Evaluate the following integral j tan[In(x*e*)] In (—2) dx 18 July 2005 A
& xe
1

9 | Evaluate the following integral f csc (f x) dx ‘
10 | Evaluate the following integral ] cscx dx ‘

"y P SECOND
11 | Evaluatethefollowing integral f (cos x) eln (2-sin?x) gy B céiwn g7ien
12 | Evaluate the following integral j tanx dx ‘

2
b - sec” x :
13 | Evaluate the following integral j S 30 April 11, 2010
T 4+ 3tanx
_ (Inx)3

14 | Evaluate theintegra dx 43 May 2007 A

jx v 4—(Inx)*
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(7) 7.4 Integral Using Natural Logarithm and Exponential Function (B) P6

1
8 . Evaluate the following integrals f tan[In(x*e*)] In (—2> dx
18 July 2005 A xe
Solution
xe
t = In(x*e¥) t =xInxe du = (ln xe + —) dx
xe

du = (Inxe + 1)dx
du = (Inxe + Ine)dx
du = In(xe?) dx

1
du = —1r1—2 dx
xe

Iz—ftanudu

= In|cosu| + ¢
= In|cosIn(x*e*)| + ¢
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