HOSSAM GHANEM

(41) 5.3 THE FUNDAMENTAL THEOREM OF CALCULUS(A)

3
Example1l | Find j (3x% — 2) dx
1

Solution

3
I = j(3x2—2) dx =[x3_ 2x] =27-6-—(1-2)=21— (-1)=21+1=22
1 il

1
Example 2 Find f (2x + 3) dx
-2

Solution

=1+3-(4—-6)= 4—(-2)=4+2=6

-2

il

&= f(2x+3) A=+

-2

x% 4 3x

3
Example3 | 5.4 f |
35 August 15, 2009 J V16 + 2

Solution

V16 + x?

1l
t= 16+ x> dt = 2x dx Edt=xdx

x=0 - t=16
x =3 - t=16+9 =25
125 1 1 125 1 25
fh=|r tTdtz—[ZtE] = — PSR = V25 — V16 =5—-4=1
2 2 S
16

16

3 . 3 X
I=j dx=j(16+x2)7-x dx
0 0




(41) 5.3 Thefundamental Theorem of Calculus (A)

Example 4 Evaluate the following integral fx 1+ x?dx
10 June 6, 1994
Solution
X 2
i
= fx 1+ x2dx =f(1+x2)5-xdx
1 1 1
t=1+ x> dt = 2x dx Edtzx dx
DA=N - =2
x =2 - t=25§
1f Ly 5
= — 2
il I
a4
Example 5 Evauate the following integral j—dx
9 January 1994 (7x3 + 1)3
Solution
il 1
p. 2
iz f Tdx = (7x3+1)T1- x?dx
o (7x3+1)3 0
t= 7x3 +1 dt = 21x? dx 2—11dt=x2dx
=) - t =X
57— | - t=7+1=28
T - DR I U ST e % L PO
< BT t‘ﬁ[it]l 212[()_] _(_)__4

Example 6 Evaluate f(x3 +2)10 x> dx

Solution
I= [ (x3+2)%%%dx = | (x3+2)1%%x3 - x%dx
'[ of

1
t= x3+42 dt = 3x? dx §dt=x2dx

x3a= B
se =1 - t=2
x=1 - =5
17 17 2 3
] == 1004 — 2 :_f 11 _ 9410 ____[_ _ = 11
Sft (t—2)dt 3 [t t1°] dt 312t 111: )

2 ?
1 312 2_311 212 212
3z e

HOSSAM GHANEM 65168855




(41) 5.3 Thefundamental Theorem of Calculus (A)
8

Example 7 Evaluate the following integral f|2x —10|dx

Solution
1_f|2x—10|dx_ f(Zx—10)dx+f(2x—10)dx 5
: . 2x — 10 2 + 5
=—[x2—10x + x2—10x]
= —[25—50—(24—20)]+[64i80—(25—50)] =—(=254+16) + (- 16 + 25)
=25-16—16+25=9+9 =18
3
Example 8
13 February 19, | Evaluate flx2 —x — 2|dx
1995
Solution
-1 2
x?2—x—2=(x—-2)(x+1)
3 % —.2 = - + 5
I=f|x2—x—2|dx
5 x+1 — + +
2 3 -1
@ S ®
= f—(xz—x—Z) dx+f(x2—x—2)dx
0 22 3
1 1 1 1
— _1=+3_ —,2 3 N2
= [3x Zx 2x]0+[3x Zx ZxL
8 9 8 8
~~(32-) 659G 2 --(-0)+(0-3-9) -6
8 g 2 (U8 L 16 4 3 _{g 16 3 0=32-27 31
=37 2 3 -3 2 o 3 2 6 L6
HOSSAM GHANEM 65168855 PRIFSPAVEN




(41) 5.3 Thefundamental Theorem of Calculus (A) P4

Example 9
15 February 12, Evaluate the following integral j |x — Vx|dx
1996
Solution
x—vx = Vx(vx - 1)
2
L= f|x—\/§|dx 0 1
Vx + + 0
f (x—\/_)dx+f(x—\/_)dx r-1 B N 1
1 P © @
x—xZ dx+ Pk o el
(-
[t~ 5d], + - 54
1
q 1kl o 1 2 2 D2 4 4
:‘[““0 +(2-52)- (3-3) = —3+5+2-5@D-+3-1+5-3V2
=———\/_ —(7 42)
1
2
Example 10 | Evaluate jx‘?\/x2+6x+9 dx
—27
Solution
Vx2+6x+9=.(x+3)*= |x+ 3|
- 2 ; 4
= J-x_3_ x2+6x+9 dx = .I.x_3_|x+3|dx i3
-27_, . Y x+3 - + -3

2 2
= — fx_§(x+3) dx+fx_3_(x+3) dx

=7 -3
-3 1

1 -2 1 -2
= — f <x3_+3x3_> dx + f <x3_+3x3_> dx

—2 -3
1 —3 il

[3 4 3 4 1
=] i 3-3x§] ae [—x§+ 9x§]
4 =27 [k -3

_ [ (=335 4+ 9(— 3)3] [ (—3)* — 9(— 3)] [4+9] [ (=3)3 — 9(-3)3
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(41) 5.3 Thefundamental Theorem of Calculus (A)

2
2
Example11 | 4 f i1
32 August 02, 2008 ; V2x3 49

Solution

2

2 X2 s P )_1 2y
sz X = 2x°+9)2 x“dx
J V2x3+9

it:
t=2x3+9 oo dt = 6x2 dx > gdtzxzdx

x=0 - t=9

x=2 > t=16+9=25
25

I—lft%ldt—l[Zt%]zs—Z[S 3]—2 2—2

B 6 s 6 6 73

9
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(41) 5.3 Thefundamental Theorem of Calculus (A) P6

Homework

4
1 | Evaluate fxz _ 1d
4 vau X;
4 ) =
2
; Evaluate fx21/x3 — Sdx
1
2
3 |Evauate f x(x* —2)° dx 29  June 4. 2007
0
1
4 |Find f(x2 — 1)19 x3 dx 12 January 9, 1995
0
1
x? dx
5 [Evauate —
oLyt S
2
5x?
6 | Evauate j —— dx 27 May 30. 2006
o 3x2+9
0
1
X
{ | Evauate J ——— dx 19 July 29, 2000
- #4 V5 — x2
6
8 [Evauate f |x — 3|dx 14 January 6, 1996
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(41) 5.3 Thefundamental Theorem of Calculus (A)

Homework

P7

3

9 |[Evauate jlx—Zldx 18 May 24,2000
1
2
10 | Evaluate j|x2 + 3x — 4| dx 11 August 11, 1994 A
0
3
11 | Evaluate j|x2 + 2x — 3|dx 7 June 17, 1993
0
1
12 | Evaluate j|x2 +x — 2|dx
gl &
2
13 | Evaluate f|x3 — x?|dx 6 January 6, 1993
0
8
) _2
14 | Find Jx3\/x2—2x+1dx
-8
12 g 1
15 | Find j e il 34 June 21, 2009
- 2x+1
0
8 5 3
X+
16 | Evauate f dx
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