MATH & STAT Ch.9 Definite | ntegr ation

JCCSS
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The definiteintegral of f(x) from ato b is denoted by J.:f (x)dx.

b — b-a
Thus ja f(X)ex=lim ; f(G)Ax where Ax—=.

Evaluation of Definite Integral
[0 (aelF (9 =F (b)-F (@)

Exercise9.1Q1,5,9, 13, 17
Properties of Definite Integral

a j:f (X)dx=0

I: F(x)dx=— j: f (x)dx

[Ckf (yaix=k [ f (x)ax

JTF 0+ 00T f (o[ g 9
I:f (x)dx=j:f (X)dX—i—Lb f (x)dx
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o [fegax=[

Exercise9.2Q2,4,5
Substitution in Definite I ntegration

Ifu go)anddu g (x) dx, then j:f(g(x))g(x)dx:jg((:)’f(u)du

g
Exercise9.3Q1,5, 7,13, 17
Plane areas
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Exercise 9.4 Q8, 11, 13, 15, 19, 20, 25, 26, 32, 37
Trapezoidal Rule

a jbf (x)dx=%[f (X2 F (% .4 2F (X 4) + T (X,)]
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MATH & STAT Ch.9 Definite Integration JCCSS
EXERCISE 9.1 5
, 5. (0 [, [gW+hW]du=0
1 _ |3 _ 3. _ 5 -5
1 f0(3X+1)dx = |75 tx =50 +1= 3 (" lower limit = upper limit)
0 -1
g © [, [9-hw+2du
5. J' (3x2 — 4x+5) dx -5
-3 B -1 -1 -1
= [x®-2x?+5x] 3 _J:s 9(u) du—L_) h(w) du+J.752du
=I(_ 3 _ —1\2 _ _1(_2\3 _ _2\2 . -5
= [C1°- 200 + 5] - (9~ 2097 + 53] o+
= -1
4 x2_2x3 4 o =8+ (-9 +[2(-1)-2(-5] =7
. L—X4 o ‘L (X" - 2x7) EXERCISE 9.3
Y 4 1. Letu=3x+1, Thendu = 3dx
=[-x7-2Inx]; Whenx=0,u=3(0)+1=1
=[-41-2In4] -[-1'-2In17] Whenx=2,u=3(2)+1=7
3 2 7 1
= = _ . 3 — 3
y 2|n04 - jo @Bx+1)3dx = L u? < du
0 5 7
13. J' (e +x%) dx = {eﬂx—} - F“ﬂ
-3 5 12
,3 1
5 5
- [eo +0_]_{93+(‘3) } - L7 =1995
5 5 12
248 5. Let u=5-x, Then dx=-dx
= £2 ¢33 When x=1, u= 5-1 =4
> When x=4, u= 5-4 =1
5x 5x 1% 4 1 11
- 2 X -1
17 .[49 2dx = [——e Z:I J-l (5—)()2 dx '[4 U2 ( dU)
-4
— -1
5 5(4) -5(-4) - [u J}l
= ——e 2 —|-=e 2 _q1_g1_ 3
5 5 =17-47=7
5 7. Let u=x*+3, Then du=2xdx
= g(elo e ™) When x=0, u= 0°+3 =3
— — 2 —
EXERCISE 9.2 When x=1, u= 1"+3 =4
-2 3 le(x2+3)4dx = I4 u4-1du
2. @ L g(x) dx = -J'2 g(x) dx=— (-4) = 4 0 30 2
(b) f’ 69(x) dx GI3 (X) dx = —6 x 5= 30 = FUST
- = — =——6x5=- =
, %9 , 9 10 |,
2 3 2
© [, g09ax = [ g0ydx+ [ g(xdx = L9 =781
_2 -2 3 10
_ 3 13. Let u = t°+16t, Then du =(5t*+ 16)dt
- _4_I2 9(x) dx When t=0, u=0°+16(0)=0
= _4_5=_9 When t=2, u=2°+16(2) =64
4 2 : 64 =
4@ [Ireoromne < [Pt o rmia = [Furd
. . 0 0
= J' f(x)dx+J' g(x)dx =3+ (-8) =5 4764
1 1 _ 13,3
4 = ZU
() | 12f (0 -5g0] dx .
1
4 4 3 4 4
= 2[ 109 ak-5[ g0 dx=2(3) - 5(-8) = 46 = 3643 -09) =192
5 (a) j_l [3g(u)+4h(u)] du 17 3 2 X3 d — x=3 X3 ld 3
. . joxe x—IX:0e~§(x)

=3 J': g(u) du + 4[_;1 h(u) du

=3 j;l g(u) du—4 jf h(u) du
=3x8—4x (-9) =60

3
5]

3 0

1 33

_ePy= L7
3 —e )= S -
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MATH & STAT Ch.9 Definite I ntegration JCCSS
EXERCISE 94 2
> 19. y = —
8. Therequiredarea = Ilex dx 1-x
- 2
_ X = 1-—
=[5 =¢-e" y
! Therequired area
I 1
ey = I 2(1_3]@
3 __.-""- -1 y
T T -
. = [y-2ny] 2
11. Therequiredarea = — (x2+3x) dx
-|:3 = —E—ZInl—(—l—Zlnl)
3 >0 2 2
x°  3X 1 1 1
| — = —_ ==
{3 2}3 =5 2In2 2+2In2
3 2 W
= — ﬂ+ﬂ =45 0 ! 2 4 6
3 2 _05__l_'___' X
R
y - ,ﬂ
PRl =1
y=x*+3x :
) T T 0 X '
72257 20. y = %
1
0 1 Loox = yd
: _ 3 3
13. Therequiredarea = I_zx dx+j0 X~ dx The required area
410 ! 1 1
X X - 3 3
= | 2| 4= = —| _ysdy+| ysdy
|\4‘| 2 |;4:|0 .[_8 I
- 0 1
4 4
4 14 3 3 3 2
- i) +L =405 = - ZyB + Zys
y -8 0
4 - y=x’ 3 é 3 ﬂ
l - = Z(_8)3+Z(1)3
-2 0 -'1 X
E ] =12.75
-8 y
15. Therequired area = I (x3—x)dx—j (x3—x)dx
4 2 4 2
- ° 25 y = Ix 1)
i )t (1 PP } X
e e i Ry 1y:\/§ ...... 2
1 ER
2 1., _
, gx =X
?- 1x(x—9) =0
y=x'=x 9
7 ) = . >.<:0 o 9 ...... (©)]
3 Putting (3) into (1),

when x=0, y= %(0)20

when x=9, y= %(9) =3
.. Thetwo curvesintersect at (0, 0) and (9, 3)
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MATH & STAT Ch.9 Definite I ntegration JCCSS
25. Thegequ”edlarea 32, (b) Areaof AAOB = %x 2ax 4a® = 4a’
= J- (\/;__dex . . 3 16 3
0 3 .. Therequired ratio = 4a°: ?a =3:4
3 9 37. @ Cu y=x ... 1)
- 3 6 C,: = ; ...... (2)
0
. 1_g
2, 5. 1,5 X
= 2(92)-=(9°)=45 x =
3 6 ox=-lorl ...... ?)
Putting (3) into (2),
y =-1or 1respectively.
.. The points of intersection are (-1, —1) and (1,
1)
(b) Therequired area
-1
g = J (1—x3jdx
-2\ X
26. y =X (D) 471
y =xX° (2 — In|x|—X—
Putting (1) into (2), 4
x =x , -2 .
x(xX~1) =0 R . A PO o
x=0, 1 or -1 ......(3 4 4
Putting (3) into (1),
y =0, 1 or -1 respectively. = E_mz
Thus, the points of intersection of (1) and (2) are (0, 0), 4
(1,1 and (-1, -1) o
Due to symmetry, 84— 2~ o
the required area 4
1 3 2 -
= ZIO(X_X ) dx 7? T3 X
1 |
2 4 L s
_ z{x__x_} i
2 4
0 (¢) Therequired area
1 1 1 8 1
=2 ===|== — 3
[2 4) 2 k (WTJW
1)’_ y=x,y=x r 4 8
= |- y3-Injy
T T - 1
-1 ()} [ -
3 - 3 - 45
-1 = |=(@83)-In8|-|=@3)-In1| = =2 In8
d 4 8) L @) P
2. (3 y =4¢ EXERCISE 95
o= | 5 m=20s1s
2
= % \/y By trgpezoidal rfée,
The area of the parabolic region . j xdx =~ —[0 + 2(1.5) + 3]
4a% 1 0 _ 2
= ZJ' =Jydy =45
o 2 3
3742° The exact value = ondx
2 —
= |£y2 3
’ _ [
2 230 2 0
= 3@y’ =45
16 s Note:When the graph of y = f(x) is a straight line, the
= ?a trapezoidal rule gives the exact value of the integral.

THOMAS/ 6note9.doc / P.4



MATH & STAT Ch.9 Definite I ntegr ation JCCSS
7. AX = _1_—(_2) =02
By trapezoidal rule,
-1 1
I —2dx
_2 X
1 2 2
+ + +
_02[(-2% (-18° (-16)°
T2 2 2 1

16.

(-14)° (-1.2)2 * (<12
=05058  (4sig.fig).

The exact value = I idx

_2 X2
= [-x3
=— ()7 (2"
=05
ax= 26D _ o5
8
By trapezoidal rule,
1
I e* dx
-1
0.25

. (! +2e70.75 4 95705 | 55-025
+ 260 + 26025 4 905 | 9g0.75 el)
= 2363 (4€g.fig.).

1
The exact value = .[ e* dx

Cae
=¢' —¢?
—e-e?
=2.350 (4€ig. fig.)
By trapezoidal rule,
the surface area of the pool

~ g[o +2(12) + 2(13) + 2(14) + 2(15) + 2(17) + 8]
= 375m>

The required amount of water ~ 375 x 1.8
=675m°
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