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(43) 5.3 THE FUNDAMENTAL THEOREM OF CALCULUS(C)

3
Examplel |g4 -
uate the following integral — 42
12 January 9, 1995 g 1nteg V9 — x4dx
-3

Solution

3
I—f 9—x2dx—1n(3)2—2n /‘\
= = > -2

-3

0
Example 2 . f ;
Find J5 — x2d
5 July 13, 1992 " 2l g
-V 5

Solution

‘ <
= [ e AN
J5 .




(43) 5.3 Thefundamental Theorem of Calculus (C)

Example 3

Evaluate the following integral

3 X
X tanzdx

N‘«tll\: ol S

Solution

# X
x*tan—dx

[ =
2

N|:Il\ N

x
Let f(x) = x* tanz

Gl (—x4)tan_7x= — x4 tan—— — f(x)

~ f is odd function

x
= x“tanzdx:O

NHI‘: N

2
Example 4 Evaluate j (cos(nx) -
25 January 12 .2003 E

3

dx
V1 + x4)

Solution

2
f <cos(nx) — )dx
A V1+x*

2
= .fcos(nx) dx
2

f(x) - cos(mx)
f(—x) = cos(—mx) = cos(—mx) = f(x)

~ f even function
2

2
11:2f
0 0
2 x3
ol el
2 _2<1+x4>
x3
x) =
2T T

~ g is odd function
12=0
1211_12:0_020

1 2 2
cos(mx) dx =2-— [sin(nx)] =—(sin2r —sin0) =—(0—-0) =0
T T T
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(43) 5.3 Thefundamental Theorem of Calculus (C) P3

3
Example 5 Evaluate J( 9 — x2 + x? sin3x+x)dx
-3

23 May 26. 2002

Solution
3
i f( 9 —x2 +xzsin3x+x)dx
-3
; 1 9
I, = f(\/‘)—xz) dx==n(3)? = =n
2 2
3
I, = J-(x2 sin3 x + x) dx
2
f(x) = x*sin®x +x
f(=x) = x%sin®(—x) —x = —x%sindx —x = —(x?sinx +x) = —f(x)
~ f is odd function
I, =0

9
1211+12: ET[

2
Example 6 . .
3 Points ) Evaluate Vi —x2 + 3)d
40 August 7, 2011 (3 Pointe) il | _fz( §° +sinlx )) p

Solution
()= J‘(\M—xz +sin(x3)) dx
2
= .I.( 4—x2) dx = %7‘[(2)2 = %nzZn

=2
2

I, = fsin(x3) dx

s

) =BE6in

f(=x) =sin3(—x) = — sin®x = —f(x)
~ f is odd function

I, =0

I=L+ 1, =2n+0=2n
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(43) 5.3 Thefundamental Theorem of Calculus (C) P4

Example 7
33 January 20, 2009

2

3
Evaluate f\/3—xdx+ jx3cosxdx.
0

-2

2

Solution

3
[ f\/3—xdx+ fx:“cosxdx.
0

=/ 4

I, = fﬂdxzf@—x);dx = _?2[(3—90%]2 = ?<0—3%> = _?2(—3\@) =23

7
 — fx3 cos x dx.

f(x) ;2 x3 cos x

f(_x) = —x3 cos(—x) = —x3cosx = _f(x)
~ f is odd function

12:0

I=1+ I,=2V34+0=2V3

tanx
Example 8 o - f |
19 July 29, 2000 Find fA\x) if f(x) = | 3t3 dt
Solution

tanx

L) B f 3t3dt

x3

fMx) = 3(tanx)3 - sec? x — 3(x3)3(3x%) = 3tan® x sec?x — 9x!!

Example 9

x2

1
Evaluate j DxJ (3+/s + 10s)ds ¢ dx
0 5

2

Solution

i = !{stf (3vs + IOs)ds} dx = f((3x + 10(x2)).2x) dx = b[(6x2 + 20x3) dx

1

o3 mad

0

0

=2+5-0=7
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(43) 5.3 Thefundamental Theorem of Calculus (C) P5

1
Example 10 | A2 af  Hee0s
12 ‘]igggry 9, | Show that the function f(x) = f 71 + f 2+ 1 is constant for x > 0
0 0
Solution

f\(x):iz_i_l X2 x241 1+ x2 9c2+1_0
X

iedi=

f(x)=c

~ f isconstant for x >0
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(43) 5.3 Thefundamental Theorem of Calculus (C) P6
Homework
2
1 | Evauate f\/4 — x?%dx
-2
s
2 | Evauate f 1—x2dx 18 May 24,2000
=1
V3
3 | Evaluate f /% — x2dyx
0
¥ s
4 | Evauate sz sin 2x dx 13 February 19, 1995
57
4,
5 |Evauae f (¢ +2V1—¢2)at. 22 August 11.2001 A
=1
.
6 | Evauate j(x+2 1—x2)dx. 26 June 7, 2003
0
0 x2
7 | Evaluate f Dxf (2+s — 5s)ds p dx
=1 5
x2
8 |Find A\if  flx) = f SinZ i 4 726 dt 20 January 3 ,2001
3x
Vs
9 |Evauate f (x3+ nZ—xZ) dx 30 Jan. 12. 2008
T
sin x
10 |Let f(x) =D, f 3t2dt Find f(
COosXx
.X'2
11 | Find g f a
Tl dx 1+¢t3

X
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(43) 5.3 Thefundamental Theorem of Calculus (C) P7
Homework
sinx
12 |Let  f(x) =D, ft3dt Find f(f)
4
13 | Find 4 j a
7 dx 1+ t?

X

Find the second derivative with respect to x of function

3!

X
(t2+1)
[0]

13 February 19, 1995

Show that the following function is constant on (0, ) :

3x1
F(X) ZJ Edt

25 January 12 .2003

5

3x x2

1 1
Let F(x)sz ?dt—f?dt
2

i

show that F isan constant functionon [ 1, o)

27 May 30. 2006

5

3x x2

1 1
Let F(X)=2j ?dt—f?dt
2

1

show that F is an constant functionon [ 1, o)

27 May 30. 2006

i~

[4 Pts.] Find an equation of the tangent line to the graph of

3x—x2

1
flx = f taeal (T,
“

41 7 January 2012
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