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(42) 5.3 THE FUNDAMENTAL THEOREM OF CALCULUS(B)

3
Example 1 Find ftanx sec®x dx
0

Solution
s T
3 3
Ja= jtanx sec’x dx = J-sec“x-secxtanx dx
0 0
t = secx dt = secx tanx dx
x=0 - t=sec0=1
—E - = E—2
x—3 —sec3—
2 2
I—ft4 dt—1 5 —1(25 15)—1(32 1)—31
- “51Y T =5 —'s5
1 1

Vi

3

Example 2 Evaluate the following integral f Lt Smx

4 May 19, 1992 J cos?x
1

Sol ution
T T
3 =3 §
1+ sinx 1 smx smx 1
= 5 dx = ( . )dx
cos?x cos x cos x cos x COSX COSX
T T T
4 4 Z
T
3
i T T
= (sec”x + tanx secx)dx = |tanx + secx| = tan - sec— - (tanz + sec Z)
Vs
4
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Example 3
17 January 8,1997

7
Evaluate the following integral j il B
0

T

anx)®secx
dx

CoOS X

(1 + tanx)®secx

COS Xx

I

T
4
+tanx dt = sec? x dx

- t=14+0=1

is
¢ t=1+tanZ:1+1:2
2

]

t
X
X

0
T

0
T
4
2

1
g @-1)=

H\

Solution

Ji
4

dx = j(l + tanx)®sec? x dx
0

511

Example 4
31 Juneb5, 2008

T

2
Evaluate the following integral j(l t sint)? costde
0

(1 + sint)3 cos t dt

Solution

T
2
of
u=1+sint du = cost dt
ta=ll0 - u=14+sin0=14+0=1
1:=E - u=1+sinE=1+1=2
2 2
2 2
I—j3al—1 4 —1(24 1)—1(16 1)—15
2 IO 2 bHae| T 2 . ~
1 1
4
Example 5 Prove that : fcoszx dx =3 — | sin®?x dx

35 August 15, 2009

1

|

4
cos?x dx = j(l— sin® x) dx
1
4
fsinzx dx=3—fsin2x dx
1 1
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4

4 4
=de—fsin2xdx=[x]
1 1

Solution

4

sin? x dx

]

1
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(42) 5.3 Thefundamental Theorem of Calculus (B)

Example 6
36 January 17, 2010

Evaluate the following integral

cos(sinx) cosx dx

e E

Solution

TT
2
= jcos(sinx) cosx dx
0
t = sinx dt = cosx dx
x=0 - t=sin0=0
i1 m
0 = - t=sm§=1

2
1

1
I = jcost dt = [sint] = (sin1—sin0) = sin1
0 0

¥ia
sin W
Example 7 Evaluate the following integral j 2 dx
24 August 3, 2002 S Vx
8
Solution
i sin{ x 3 1 =2
I = f r——'b - fsmx§ x3 dx
3 x? 3
8 8
il 1 -2 -2
t= x3 dt=§x3 dx SR 0 — [ 310X
3 3 3 T
1
x=mn3 - t=m@3)3=n
A Vs p
I = 3fsint - dt = -3 cost] = -3 (cosn—cosz) =-3(—1-0)=3
: :
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(42) 5.3 Thefundamental Theorem of Calculus (B) P4

Example 8

28 January 13. 2007

T
2
Evaluate the following integral f sin® x cos x dx
0

~
Il

Solution

sin® x cos x dx

T
2
b].
t =sinx dt = cosx dx
x=0 - t=sin0=0
L t SF 1
= ! = — = —_ =
0% > sm2
il 1
1
I=ft6dt=7[t7] =-(1-0=
0
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(42) 5.3 Thefundamental Theorem of Calculus (B)

Homework

s
2
1 |Evalude J\/sinx + 1cosx dx 16 June 6.1996
0
T
2
2 |Evauate Jcosx BRI 5 July 13, 1992
0
T
i .
3 | Evaluate f — d 3 December 30, 1991
2 X
(1 + cosx)?
0
s
2
4 |Evauate J cosx + 1sinx dx
0
s
2
5 |Evauate f 10 19 July 29, 2000
0
A
7
6 |Evaluate j sin 2% cos” 2x dax 20 January 3,2001
0
4 21 May 27. 2001

T
2
Evaluate f sin® x cos x dx
0
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