Skill 1 : Indefinite Integral

Skill 1.1 : Integrals of x" :
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Skill 1.2 : Integral of ax” : J'axn ax = & ¢ onz-1
n+1
Note : jmdx= mx + ¢ , cisa constant
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-3+1 =
= 2. +C
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= 2.X— +C
= ——2+C
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Skill 1.3 : Integral of Algebraic Terms

Note : Integrate term by term. Expand & simplify the given expression where necessary.

Example : J(sz — 4x + 5)dx

¢ 4x?

= ?_ +5x+¢c = XX—2x* +5x+¢

1. [(6x — 4)dx

2. j(12x2 +8x — 1)dx

3. J'(x3 — 3x + 2)dx

4, Ix(Bx — 2)dx

5, j (2x — 1)(2x+1)dx

6. j (X +2)(x —3)dx




7. [(3x - 2)dx o I(ZX -

X

D@x+D) 4

dx

9. J‘GX2 -4

10. | (3—3)(3+1)dx
X X

11. .[(—Zx‘2 +3-X+ iz)dx
X

12. IX(3 — x)%dx

Skill 1. 4 : Integral of j(ax+b)”dx, n=-1

n+l
J(ax+b)"dx = (@™ +c,n=-1
a(n+1)
E (3x+2)* EX 12 4
3Xx+2)%dx = 227 dx = [|12(2x-3)"dx
A J@xr2ytax 3@+ ¢ o J(Zx—3)4 Jra@x-3
M LE = MJrC
p = (Bx+2)° -3.(2)
L 15
E =
j(2+4x)5dx = [(x+2)*dx =
1. 2.
3 15
s | e ™= o o ®s




[6(2—x)°dx = . [30(4+3x)dx =

2 15
j§(1—2x)3dx = 8 jmdx -

Skill 1. 5: Determine the equation of curve from gradient function

. d d .
1 | Given d—y = 2x+2andy=6whenx= —1, 2 Given—y = 2x+3 and y= 4whenx =1, find
X X

find y in terms of x. SPM 2003, K2 y in terms of x.
—y:2x+2
dx
y:J'(2x+2)dx
2
= 2i+2x+c
2
y= X +2x+c
y=6,x=1, 6 = 1° +2(1) +c
6 = 3+c
c = 3
— 2
Hence y = X +2x +3 Y=+ 3

d d
Given 4y = 4x+1land y= 4whenx=-1,find | 4 | Given y = 6x—3 andy= 3when x=2,findy

dx

y in terms of x. in terms of x.




- 2
y=2x2+x+3 y=3-3-3

. dy . . dy
5 | Given — = 4-2x and y=5when x =1, find 6 | Given — =
dx dx
y in terms of x. y in terms of x.

3x?—2 andy = 4 when x = —1, find

y=4x - X° +2 y=x*—2x+3
7 | The gradient function of a curve which passes | 8. | The gradient function of a curve which passes
through A(1, —12) is 3x*—6x . Find the through B(1,5) is 3x*+ 2. Find the equation
equation of the curve. SPM 2004, K2 of the curve.
d
dy = 3x* - 6x L A
dx dx
y = j(3x2—6x)dx y = I(3x2+2)dx
— 3x* 6x° =
= - +c
3 2

y= x2-3¢+c

y=-12,x=1, -12 = 1> —3(1)+c
-12 = -2+c¢
c = -10
Hence y = x*-6x-10 Y=+ 2% +2

The gradient function of a curve which passes | 10 | The gradient function of a curve which passes
through P(1,—3) is 4x—6 . Find the through Q(—1,4) is 3x (x—2) . Find the
equation of the curve. equation of the curve.

y=2x*—6x+1 y=x*=3x2+8
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Skill 2 :

Definite Integral

Skill 2.1 : Integral of Algebraic Terms
2 2 3 2
1. J'Zx dx = [le 2. _[4x3 dx = [ x* ] 3 J'6x2 dx =
1 = 22—12 i = l =
= 4-1
= 3
[81] [14]
2 3 2 3
-2 _ s _ 9 _
4 Jl'3x dx = 5 '!'( 7) dx = 6 -!-sz dx =
(21 21 (2]
2 9 4
3 3 3
7. I(Z—Gx) dx = 8. J'(4x—3x2) dx = 9. jx(2x+1)dx =
0 1 0
[-21] [-10] [22.5]
2 3 1
10. [(2x-1)(2x+1) dx 11. [ (3x—2)” dx 12. _[x(3x—2)dx=
1 1 0
25
[?] [38] [1]




b
Skill 2.2 : Definite Integral of I(ax+b)"dx ,nN#£-1

E
X |1 5t Y | 2 2
A | [@x+2)dx = {M} 0 j%dx = [3(2x~1) 2dx
M| 3 53 | u |3 (2x-1) 1
E = [@x+27°T T
E 15 ] =
= 5 2 y
15 15 I =
= 206.2
[1]
1 1
1. j 16(2 + 4x)°dx = 2. j 6(x+2)dx =
0 0
[1280] [%]
6 : 24
3. .1..(2)(_1)2 dx = 4. _!(3)(_5)3 dx =

[2]

[3.75]
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Skill 2. 3 : Applications of Definite Integral

3

3
Given that If(x)dX: 4, J'g(x)dx = 6 . Find the value of .
1

1

L jf(x)dx = 2. | [[2+ feo]dx =
4 8
3 j[4f(x)—2x]dx = " Jz'[?’f(;)_l}dx =
8 5
5. j[Sf(x)—Zg(x)]dx = 6. I[Zg(x)ﬁt;f(x)}dx =
0 14
7 Givenff(x)dx:B and .[jf(x)dx=—7. g | Given that J'04f(x)dx:3 and f:g(x)dx=5. Find
Find
) [5f (0 -1 (a) j:f(x)dx- jfg(x)dx
(b) the value of k if f[kx— f(x)]dx=8 (b) ['[3f (%)~ g(x)Jx
(a) 48
(b) k=22 (@ -15
3 (b) 4
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Skill 2. 4 : SPM Questions

k
Given that j (2x—3)dx= 6 , where k > -1, find
-1
the value of k.

SPM 2004

4

k
Given that I(zx_l)dx: 12, where k > 0, find the
0

value of k.

4

k
Given that j(3_ 4x)dx=—20 , where k > 0, find
0

the value of k.

k
Giventhat [ (6x-+1)dx =14, wherek >0, find
0

the value of k.

4 2
6 6 - 5 -
Given that I f(x) = 7 and J'(Zf(x)—kx):lo, Given that [ g(x)dx =8, find
2 2 1
find the value of k. SPM 2005 (a) the value of Jl'g(x)dx,
5
.5
(b) the value of k if J[kx — g(x)]dx = 10.
1
SPM 2006
3
Ya (a) -8 (b) >

12




7. | Diagram shows the curve y = f(x) cutting the 8. | Diagram 9 shows the curve y = f(x) cutting the
x-axisatx =aand x = b. SPM 2006 x-axisatx =aand x = b.
YA Ya =
y=9(x)
y =f(x)
0] X Oof a b X
Given that the area of the shaded region is 5 unit?, Given that the area of the shaded region is 6 unit?, find
b a
find the value of _[2 f(x)dx.- the value of j3g(x)dx-
a b
ANSWET & i ANSWET & o,
9. | Diagram shows part of the curve y = f(x). 10 | Diagram shows part of the curve y = f(x).
y“ ylk
5 6 /
y = ()5 /
§) 3 > x 9 8 >
y=1(x)
4 Given that the area of the shaded region is 40 unit?,
Given that .[ f (x)dx = 15 unit’, find the area of 8
0 find the value of J‘ f (x)dx -
the shaded region. 0
ANSWEN i ANSWET & v,
11. | Diagram shows the sketch of part of a curve. 12 | Diagram shows the sketch of part of a curve.
(SPM 2001)
YA YA
(4,8) 10
2 (6,2
ol _ - 0 "
(2) Shade, on the given diagram, the region (@) Shade, on the given diagram, the region represented
8 10
represented by I xdy . by J‘ xdy -
2
. . 10
(b) Find the value of Iydx + .[Xdy (b) If Ix dy = p, find, interms of p, the value of
0 2 2
6
Iydx.
0
Answer i (B) e Answer i (0) i
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. 5
Given that dx
the value of k and n.

= k(1+x)" + ¢, find

SPM20°03

[k:_g,n:_sl

: 12
Giventhat [__ %

14 .[ (3x—2)°

value of k and n.

dx = k(Bx—2)"+c, find the

k=-2,n=-2

Find the possible values of k.

2

1
15. | Given that j(16x2 + 10kx + kz)dx _ 4
0

3
(SPM 2002)

k=—1,-4

16

1
Given that j(3x2 + 10kX + 4) dx = 0. Find the value
0
of k.

k=-1

17 | spmon) Giventhat 9| X
dx

3
the value of I(Zx — g(x))dx .
2

J = g(x), find 18
x-1

N | ©

[Ny S—

Given that d(xj = f(x), find the value of
dx\ x-1

(4x + f(x))dx.

14

132
2



Skill 3 : Find the Area of the region between a curve and the axes

v
v = flx) ¥ = b v =fiv)
0 x=a x=h ! o
y=b x=b
Area = I xdy Area= .[ydx
y=a x=a
The shaded area between the curve The shaded area between the curve
y =f(x) ,x =a, x =b and the x -axis y =f(x), y=a, y=b and they -axis
1. | Calculate the area of the shaded region 2. | Find the area enclosed by the curve
.Giveny = 2x%+x3 y = x(x—1)(x-2)
=27+ 7
0 1 3 t
.2
37 1/3 unit 1/2 unit?
3. | Find the area of the shaded region 4 | Find the area of the shaded region
] 5
=y — 34+ 2
4 X =y277y +10
! \
7] 2
0 X
9 unit? 4 1/2 unit®

Homework : Text Book — Exercise 3.2.2 page 72 no 17
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Skill 4 : Find the Volume of Revolution

The volume of revolution V, generated when the The volume of revolution V, generated when the
area under a curve y = f(x) by x-axis from x =ato | area under a curve y = f(x) by x-axis from x = a to
X = b is rotated about the x-axis x = b is rotated about the y-axis

v = fx)

_______

b
7 I, = 7Z'J‘ xdy

Calculate the volume generated
when the shaded region is revolved 360° about the x-axis

3. z
1 2 . y= o
y'=x+1 2
y=x°
4 * i
0 2 0 1 a
11 11
6—n 13En 1207'5
4
5.0

1—n 26371
3

16




Calculate the volume generated
when the shaded region is revolved 360° about the y-axis

37 40£7[
2

wr=y

v=1x-2

Homework : Text Book — Exercise 3.2.2 page 72 no 18 and 19

SPM 1993 SPM 1998
Calculate the volume of the solid generated 2. | Diagram below shows the graph of y = x*— 2 and
when the shaded region in the diagram is ) ] Xy
revolved through 360° about the y-axis straight line 375 =1 Calculate the volume of the

solid generated when the shaded region in the
diagram is revolved through 360° about the y-axis

y:x2+1
N y=x-2

" %/ x
==

\Og

- \
= -
1
—r g
2

=1

w | x
gl<

13n
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