HOSSAM GHANEM

(44) 5.3 THE FUNDAMENTAL THEOREM OF CALCULUS(D)

Show that f(x) isanincreasing functionon [ 1, ©0), where

Example 1 N ™
30 Jan.12.2008 | f(x) = j V1+ttde+ j x3sin?(x? + 1) dx
1 0

Solution
Vx i
f(x)=j V1+tt dt+fx3sin2(x2+1)dx
1 L 0
X iy
1 V1+x2
f\(x)szf \/1+t4dt+Dx]x3sin2(x2+1)dx=\/1+x2 . +0= X S0 for x >1
1 0 2vx 2Vx
f7 on [1,)
x> xtx 4

29 June4. 2007

%3

Example 2 Let  F(x) =jc053udu+j \/a+s4ds+Jcos3udu
1

1
Show that F isan increasing function

Solution
x3 x3+x 4
F(x)zjcos3udu+ j \/a+s4ds+jcos3udu
1 1 x3

F\N(x) = cos®x3-3x2 +Ja+ (x3+x)* - Bx?2+1)+0—cosx3-(3x%) = Ja+ (x3+x)*-(3x>+1) >0

. F is increasing

x 1

Example 3 Let  f(x) = f(lt2 —t+1D)2%°dt + f(x2 —x + 11)2° dx.
34 June 21, 2009 0 0

Show that f(x)isincreasing

Solution

X 1
) = f(t2 —t+11D)2%dt + f(x2 —x + 11)?% dx.
0 0

X 1
f\(x) = Dxf(tz =\ H5 11)20 dt + Dxf(xz =% 11)20 dx.
0 0

= (x2—-x+1D2°M)+0=x%?—-x+11)° 1) >0
~ f is increasing




(44) 5.3 Thefundamental Theorem of Calculus (D) P2
Find the equation of the tangent line to the curve
Example 4 2
28 January 13. P A :
=7 dt at X =
2007 y i f 17 31
3
Solution
4x—x2
a BTN o4
1 t2+1
3
4x—x?
\= D f LA S i - (4 — 2x)
Y = t24+1° (dx—x2)2+1 i
3
4—1 3 3
— \ = - —_ = — ———
I ee1 — @ DT TSP, 2 = ¢
3
t
y|x=1=7+ft2+1dt= 74+0=7
3
3
m = g ) p(1,7)
Y =W =3m(x — X1)
y oV Ee
5y—-35=3x-3
3x —5y+32=0
xZ
ExamDIe D Find the local Extrema of f (@)= j o A
31 Juneb5, 2008 sint + 5
0
Solution
= x ! dt
f& _j sint + 5
0
o I A S 7Y
! x_sinx2+5 x_sinx2+5 0
A =0  _ k.
2x =0 — x=0
U = fsint+5dt=0
0
~ mini. local extrema at (1,0)
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(44) 5.3 Thefundamental Theorem of Calculus (D) P3

2x—x2
Example 6 1 . _
Let — Find the local Maximum of :

36 January 17, 2010 f(x) f 512 dt f(x)

1

Solution
2x—x2
1
) = f e dt
' 2—2 1

1 WA
f\(x)z(zx_x2)4_+2(Z_ZX)Z(Zx_x2)4+2 2_2x Lk B 1
(k)= 7 3
2—-2x=0 > Y

1

1
(1) = ft4+2dt=0

1
~ 0 ismaxi. local extrema at (1,0)

Find the x — coordinates of the Points of inflection of the continuous
Examole 7 function:
33 January 20, A !
2009 flx) = f3+t2 dt+j\/3+t2dt.
e 1
Solution
x2 7
il = f T dt+f 3 + t2 dt.
-5 1
x2 77
\(x)= D f;dt+Dj 3+t2dt. = +0= 2
)R D 3+ t2 x | R 34 x4
-5 1
B+x*Y)-2—-2x(4x?) 2x*—8x*+6 6 — 6x*
AN = = =
(3 + x%)2 (3 + x*)2 (3 + x*)2
6—6x*=6(1-—x*)=6(1-x3)1+x?
=6(1—x)1+x)(1+x2)
inflection point at x = -1, 5=l
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(44) 5.3 Thefundamental Theorem of Calculus (D) P4

Find the point(s) of inflection, if any, of the curve
Example 8 A,
37 Junes, 2010 2 f -1
I 2 .
o t24+1
Solution
xt2_
y=f0 Zr1
t2—1 x?—1
\: e
Y Dxfo t2+1dt x2+1(1)
\\_(x2+1)-2x—(x2—1)-2x_2x[x2+1—x2+1]_ 4x
Al (x2+1)? i (x2 4+ 1)2 (k2 +1)2
y\ =0
4‘x:0 - x:o
0t2_1
y|x=0:J;t2+1dt:0

Inflection pointat (0,0)
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(44) 5.3 Thefundamental Theorem of Calculus (D) P5

Homework

X
Given f(x) = j(t2 + 1)dt for x >0
0

1 10 June 6, 1994
Show that f(x) isincreasing function for all x > 0
Show that the function
2 x 9 January 8, 1994
- T
fx) = f,/t§+cos4t dt isincreasing on [0 ’E]
(0]
Show that the function
3 . £ 7 June 17,1993
fx) = j Vt*+1dt jsincreasingon (0 ,)
1
X
x3+x 5
Let (x) = f \/7+t4dt+fcos7wdw
4 / / ; 21 May 27. 2001
show that f isan increasing function on R
%3 1
Show that (x)=2x+f\/t2+1dt+f s? + 1ds
5 4 , J 26 June 7, 2003
IS an increasing function on R.
Find the equation of the tangent to the curve
6 i ;
= t+
=F(x)atx=2where F =j dt
y =F(x) (x) =2
4
x2
t =
Let = dt 35 August 15, 2009
7 f(x) f 71 g

0

Find the intervals on which f isincreasing and the intervals on which f is decreasing

HOSSAM GHANEM 65168855 Ale alua




(44) 5.3 Thefundamental Theorem of Calculus (D) P6
Homework
sinx

Let x) = j t3dt
3 f@) 8 August 28, 1993
LS. i | 15 February 12.1996

T

Find an equation for thetangent linegraphof f a& x = 7

Find the absolute maximum and the absolute minimum of function
9 x

f(x) =J —_—— t3]dt in the interval 2 &6.]
2

Giventhat 2x%2—8 = Jf(t) dt
10 13 February 19, 1995

Find aformulafor f(x) and evaluate a

Find a continuous function  and areal number a
11 x 6 January 6, 1993

such that fo(t)dt=—1+ZSinx for —co < x <

a

L et f(x):j 1+t2dt
12 1 17 January 8,1997

Show that f(x) = 0 has exactly one solution in (—oo, o)

x+3

Let fidy= f t(5—1t)dt ,x € R.
13 x 32 August 02, 2008

Show that f(x) hasamaximum valueat x = 1.

COS X 1 2
. dy ol —-u
14 | Find ye where y = f F du 38 January 15, 2011
1
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(44) 5.3 Thefundamental Theorem of Calculus (D) P7

Homework

[ 4 pts. ] Find the smallest positive critical number of

x? 39 5June, 2011
f(x) =f cos(t3/%) dt

0

(4 Points) Show that the function

16 v i 40 August 7, 2011
I i€ f (1 + cos?(+/t))dt + f (t?sin®(t) + 1)dt
isincreasing on [RO ’
[3Pts.] Evaluate the following integral
1
17 41 7 January 2012

f(t3cost+2 1—t2)dx

-1
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