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http://sahatmozac. blogspot. com ADDITIONAL MATHEMATICS FORM 5
MODULE 4 INTEGRATION http://mathsmozac. blogspot. com
http://sahatmozac. blogspot. com CHAPTER 3 : INTEGRATION Content
Concept Map page 2 3-45678-910-1112 4. 1 Integration of Algebraic
Functions Exercise A 4. 2 The Equation of a Curve from Functions of
Gradients. Exercise B SPM Question Assessment Answer http://mathsmozac.
blogspot. com 1 http://sahatmozac. blogspot. com Indefinite Integral a) o o a
xnadx=ax+c.xn+l+c.n+lb)xndx=c)odx=aoxndx=anx
+n+ 11+ c. Integration of Algebraic Functions ) ) The [f (x) £ g(x) ]Jdx =0
f (x) dx = d o Equation of a Curve from Functions of Gradients o g(x)dxy =y
=of'(x)dxc, f(x)+ http://mathsmozac. blogspot. com 2
http://sahatmozac. blogspot. com INTEGRATION 1. Integration is the reverse
process of differentiation. dy 2. If y is a function of x and =f'( x) theno f
'(x)dx =y + ¢, c =constant. dx Ifdy =f(x),thendxof(x)dx =y 4. 1.
Integration of Algebraic Functions Indefinite Integral a) b) o 0o a dx = ax + c.
n a and c are constants xn+ 1 x dx = + c. n+ 1 n c is constant, n is an
integerandn?-c)oaxdx=aoaxn+1xdx=+c.n+1lnandcare
constantsnisand)o [f(x)xg(x)]ldx=0f(x)dx £09g (x)dx
http://mathsmozac. blogspot. com 3 http://sahatmozac. blogspot. com Find
the indefinite integral for each of the following. a ) ? 5dx b) ? x 3 dx c) ? 2 X
dx 5d) ? (x? 3x 2 )dx Always remember to include ‘+c’ in your answers of
indefinite integrals. Solution :a) ?5dx ?75x ?cb)3?xdx?x3?717c37?71x4
=7Cc42¢c)5?72xdx?2x5?71?7c5?12x6=?2c61=x6?2c3d)?(x?
3x)dx ??xdx??3x2dx=x23x3?7?2c23x2=7?x37?7c?2Findthe
indefinite integral for each of the following. a) ??x?3x?dx2x4b)?x7?Xx
24777?7377?7dxx??7a)Solution: x?73x27?7?x47dx??7x3x27?77?7x47
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X4?2dx??7b)24?27?2224?23242dx=7?23x?22?2dxx?x??2?=7?3x27
4x?22dx?x?21?23x3=24?27??7c37?21?24=x3?27Ccx??2x?373x?2
dx?x?1?2x?2=23?27?7?2¢c?22?2?71713=?2?2?2Cc2xx??7??
http://mathsmozac. blogspot. com 4 http://sahatmozac. blogspot. com 1.
Find??3x2?74x7?710dx.?[3m]2.Find??x27?17?2x7?37?dx.?[3m]
1?7?3.Find??2x?2?2dx.x??22[3m]4.Find?7?2x??3?x?37??2?dx.4x
? [3m] 6x ? 5 5. Integrate with respect to x. x3 [3m] 6. Find ? ? x 5?7 4x2 2x 4
?7dx[Bm]3?2?7.Find?x?76767x.x?7?72[3m]8.Integratex2?3x7?2
with respect to x. x 7 1 [3m] http://mathsmozac. blogspot. com 5
http://sahatmozac. blogspot. com The Equation of a Curve from Functions of
Gradients dy ? f '( x), then the equation of the curve is dx If the gradient
function of the curveisy ? ? f'( x ) dx cis constant. y ? f ( x) ? ¢, Find the
equation of the curve that has the gradient function 3x ? 2 and passes
through the point (2, ? 3). Solution The gradient function is 3x ? 2. dy ? 3x ?
2dxy??7(3x?2)dxy?3x27?2x7?c2The curve passes through the point
(2,?73). Thus,x=2,y=73.3(2)2?73?7?72x?7¢c2?3?67?747?cc?5
Hence, the equation of curve is y? 3x 2 ? 2x ? 5 2 http://mathsmozac.
blogspot. com 6 http://sahatmozac. blogspot. com 1. Given thatdy 76 x7? 2,
express y in terms of x if y = 9 when x = 2. dx 2. Given the gradient function
of a curve is 4x ? 1. Find the equation of the curve if it passes through the
point (? 1, 6). 3. The gradient function of a curve is given by dy 48 ? kx ? 3,
where k is a constant. dx x Given that the tangent to the curve at the point (-
2, 14) is parallel to the x-axis, find the equation of the curve.
http://mathsmozac. blogspot. com 7 http://sahatmozac. blogspot. com SPM
2003- Paper 2 : Question 3 (a) Giventhaty?2x?2andy =6 whenx =71,
find y in terms of x. dx [3 marks] SPM 2004- Paper 2 : Question 5(a) The
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gradient function of a curve which passes through A(1, ? 12)is 3 x 2 ? 6 x.
Find the equation of the curve. [3 marks] http://mathsmozac. blogspot. com
8 http://sahatmozac. blogspot. com SPM 2005- Paper 2 : Question 2 A curve
has a gradient function px 2 ? 4 x , where p is a constant. The tangent to the
curve at the point (1, 3) is parallel to the straight liney + x ? 5 = 0. Find (a)
the value of p, [3 marks] (b) the equation of the curve. [3 marks]

http://mathsmozac. blogspot. com 9 http://sahatmozac. blogspot. com 1.

Find the indefinite integral for each of the following. (a) 7?7 4x 37?73 x?2dx?
(b)?7?23?x722276?272dxx3?71?22(c)(c)??2x5+56x?73?2?2dx?7?7x27
3(d)?77?2?2x27?77?27227?2?2dx?7?722.1fdy?4x37?4x%x,andy =0 when x = 2, find
y in terms of x. dx http://mathsmozac. blogspot. com 10 http://sahatmozac.
blogspot. com 3. If dpv3 ? 2v ?, and p = 0 when v = 0, find the value of p
when v = 1. dv 2 4. Find the equation of the curve with gradient2 x2 ? 3 x?
1, which passes through the origin. 5. d2y dy dy Given that ? 4 x, and that ?
0,y = 2when x = 0. Find and y in terms 2 dx dx dx of x. http://mathsmozac.
blogspot. om 11 http://sahatmozac. blogspot. com EXERCISE A 1) 2) 3) 4) 5)
6)7)8)x?72x?10x?7c32SPMQUESTIONS 1)y ?x27?2x?772)y?x373
Xx2?7103)p?3,y?x3?72x2?74x47?7x373x?7¢c2431x?74x??2c3x42
XX17?72372x7¢Cc22x657?772x2x2x27?7?72¢c4x12x3?73?72Ccx2x?
2x 7 Cc2 ASSESSMENT 1) (a ) x4?732x?72x?7¢c223(b)3x?7?72?72cxx6Xx
1(c)?7?2c924x4x39(d)?6x?27c3xy?x4?72x2?78p?782332x7
X?x3223x?723EXERCISEB1)y?3x27?72x?713x22472722x2)2)
y?72x2?7x?733)y?3)4)y?5)y? http://mathsmozac. blogspot. com 12
http://sahatmozac. logspot. com ADDITIONAL MATHEMATICS FORM 5

MODULE 5 INTEGRATION http://mathsmozac. blogspot. com 13
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http://sahatmozac. blogspot. com CONTENT CONCEPT MAP INTEGRATION BY
SUBSTITUTION DEFINITE INTEGRALS EXERCISE A EXERCISE B ASSESSMENT
SPM QUESTIOS ANSWERS 2 35 6 7 8 9 10 http://mathsmozac. blogspot. com
14 http://sahatmozac. blogspot. com CONCEPT MAP INTEGRATION BY
SUBSTITUTION un ? ax ? b 7 dx ? ? du ? a n DEFINITE INTEGRALS If b d g(x) ?
f (x) then dx b where u = ax + b, a and b are constants, n is an integer and n
?-10R (a) ? f(x)dx ??2 g(x)? 2 g(b) ?g(a)aa(b)?f(x)dx ???f(x)dxaabb
(c)?f(x)dx ??f(x)dx? ?f(x)dxababc?ax?b???ax?b?dx?a?n?
1?7 nn?17?c where a, b, and c are constants, n is integer and n ? -1
http://mathsmozac. blogspot. com 15 http://sahatmozac. blogspot. com
INTEGRATION BY SUBSTITUTION un??ax?b?dx ??adunwhereu=ax +
b, a and b are constants, nis anintegerandn?-10R?ax?b???ax?b?
dx?a?n?1?7nn?17?c, where a, b, and c are constants, n is integer and
n ? -1 Find the indefinite integral for each of the following. (a) ? ? 2 x ? 1?7 dx
3(b)?74(3x7?75)7dx2(c)?dx(5x7?73)3SOLUTION (a)??2x7?1?dx 3 Letu
=2x+1dudu?2?7dx?dx233?du??(2x?1)dx??2u????2u3=7du
2u3?1=7c2(371)ud4 +c 8 (2 x7? 1) = +c 8 = Substitute 2x+1 and
substitute dx withdudx =20R (2x71)47?c?(2x?1)dx?2(4)3=7?72x"7?
1?7 8 4 ? c Substitute u = 2x +1 http://mathsmozac. blogspot. com 16
http://sahatmozac. blogspot. com (b) ? 4(3 x ? 5) dx 7 (c) Letu? 3 x ? 5 du
du?3?dx?dx374u7du?4(3x?5)dx??234u8=7?c3(8)u8?c6(3u?
5)8=7c6=2dx??72(5x?73)?3dx(5x?3)3Letu?5x?3dudu?57?
dx?dx5?732u?3du?2(5x?73)dx??52u?3=?c5(?2)?70R4(3x?
5872c?4(3x?5)dx?3(8)7u?2?c?51=7225ul1=??c5(5x7?73)2=
= (3x ?75)8 ? 6 DEFINITE INTEGRALS Ifd g (x) ?f( x) thendx b (a) (b)?bab
f(x)dx??2g(x)??g(b)?g(@aa?(c)?abf(xdx???f(x)dxabaf
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(x)dx ??2f(x)dx?7?f(x)dx b ac c http://mathsmozac. blogspot. com 17
http://sahatmozac. blogspot. com Evaluate each of the following ( x ? 3)( x ?
3)(@)?712dxx411(b)?0dx(2x?1)2SOLUTION (@) x2?792(x?3)(x?
3)7¢c?7?7124dx?1x4x29?2?x=217247242dxx??2x=?12(x?27
OXx?4)dx?x?21?2x7?3?2?=2?29?7?7?27??237?2217?272122((Mb)?270111
dx??20(2x?21)?22dx2(2x?21)1=?20(2x7?1)?2dx?(2x?1)?1?=?7
721(2)?207?21=72?2?222x?21)?20=?22117???7?2[2(1) 7117 2[2(0)7?
117117213?2=?2?7?237?2?2xx?21?213?2?213?2=?2237?27?227?237?27?2227?71
1?213=2?2?2?2(?7173)281=?7281=22817?21?=?2?277672?71=3
http://mathsmozac. blogspot. com 18 Distributed: 18. 1. 09 Return: 20. 1. 09
INTEGRATE THE FOLLOWING USING SUBSTITUTION METHOD. (1) ? ( x ? 1)3dx
(2)?2747?23x?25?72dx?5(3)?217?75x?73?7dx4177?2(4)??25?x?2dx2?7?7
317?2((5)?57?247?2y?2dy2?7?743?2272(6)??25?2u?du2?3?519
http://sahatmozac. blogspot. com EXERCISE B 8 1. Evaluate ? 3 ( x3 ? 4)dx
Answer : 1023. 75 2. Evaluate Answer: 37?7312 x(x?x7?75)dx 883967
27 3. Integrate ? x ? 5 ? with respecttox ? 37?4 4, Evaluate?131?77727
3x?747dx?1x??71Answer: 3?727?7?x?75?2?7c107?37?5Answer: 35.
Evaluate 7 3172 x?21??2x7?71?2dx4 x26. Giventhatof 25?52 f( x)dx?
10 , find the value 5 Answer: 1 6 ? 2 1 ? 2 f ( x)? dx Answer : 17
http://mathsmozac. blogspot. com 20 http://sahatmozac. blogspot. com
ASSESSMENT ? 6 and 2. (a) ?5(2?3v)dv4 (b)?dx537?17?5x7?1. Given
that 722 1f(x)dx?3?23f(x)dx??7.Find (a) the value of k if (b) ? ?

kx ?2f(x)?7dx?817?5f(x)?1?7dx 3 1Answer: (a)k=(b)48 22 3 3.

Showthatd?7x2?72x276x4..7?77dx?7372x7?7?7372x7?24Given that

?740f(x)dx ? 3 and Hence, find the value of Answer: 1 10?77?73 7?72x?01
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X?7x?73?2?709(x)dx?5.Find402dx.?2f(x)dx??2g(x)dx(b)?7?3f
(x) 2 g (x)?dx (a) 040 4 Answer: (a) - 15 (b) 4 http://mathsmozac.
blogspot. com 21 http://sahatmozac. blogspot. com SPM QUESTIONS SPM
2003 - PAPER 1, QUESTION 17 1. Given that ? SPM 2004 - PAPER 1,
QUESTION 22 kndx?k?1?x?7?c,2.Giventhat??1?2x?3?dx?6,
where k ; -1, find the value of k. [4 marks] ? 1 ? x ? find the value of k and n
[3 marks] Answer: k = 5 5 Answer: k = ? =-3 3 5 4 SPM 2005 - PAPER 1,
QUESTION 21 6 6 3. Giventhat? 2 f(x)dx? 7and ? 2 (2 f( x) ? kx)dx ? 10,
find the value of k. Answer: k = 1 4 http://mathsmozac. blogspot. com 22
http://sahatmozac. blogspot. com ANSWERS EXERCISEA 1.3 (x + 1)4 + c 2.
60 (3 x+5)-4+c3.?20EXERCISEB 1.1023.75?5x?73?3?7c2.38396
54,321?2?57?7x?27Cc2?22?2?2y??2¢c?64723727?73.?7x?75?27¢c107?37?1
355.166.17175.72710747?7276.4.327?72?2?25?5?2u??2c37?7?
ASSESSMENT 22 1. (a) k =3 (b) 48 2. (@) 90(2 - 3v) +c? 100 (b) (1 ?5x) ? 4
?7c¢33.110-5SPMQUESTIONS 1. k=72.k=53.=1453n=-34.(a)-15
(b) 4 http://mathsmozac. blogspot. com 23 http://sahatmozac. blogspot. com
ADDITIONAL MATHEMATICS MODULE 6 INTEGRATION http://mathsmozac.
blogspot. com 24 http://sahatmozac. blogspot. com CHAPTER 3

INTEGRATION Content Concept Map 9. 1 Integration as Summation of Areas
page 2 34-6 7-8 9 -11 12 - 14 15 Exercise A 9. 2 Integration as Summation
of Volumes Exercise B SPM Question Answer http://mathsmozac. blogspot.
com 25 http://sahatmozac. blogspot. com a) The area under a curve which
enclosed by x-axis, x = a and x = b is a) The volume generated when a
curve is rotated through 3607 bout the x-axis is ? ? b a y dx b) The area
under a curve which enclosed by y-axis, y =aandy=bisbaVx???y2dx
a b x dy b) The volume generated when a curve is rotated through 3607
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about the y-axis is c) The area enclosed by a curve and a straight line ? 7 f
(xX)?g(x)?dxbaVy???x2dya b http://mathsmozac. blogspot. com 26
http://sahatmozac. blogspot. com 3. INTEGRATION 3. 1 Integration as
Summation of Area y y = f(x) b a a b 0 The area under a curve which
enclosed by x =aand x =bisx 0 xy = f(x) ? b aydx The area under a

curve which is enclosed by y =aandy =b is

Note : The area is preceded by a negative sign if the region lies below the x -
axis. ? b a xdy Note : The area is preceded by a negative sign if the region is
to the left of the y - axis. The area enclosed by a curve and a straight liney y
=g (x) y = f (x) a The area of the shaded region ==bbx???f(x)?g
(x)?dxabaabf(x)dx ?7? g (x) http://mathsmozac. blogspot. com 27
http://sahatmozac. blogspot. com 1. Find the area of the shaded region in
the diagram. y y = x2 - 2x 2. Find the area of the shaded region in the
diagram.yy = -x2 + 3x+ 4 x -1 0 4 0 x http://mathsmozac. blogspot. com 28
http://sahatmozac. logspot. com 3. Find the area of the shaded region y y= 2
4. Find the area of the shaded region in the diagram.yy =x2 +4x +40x =
y2 x -2 -1 0 2 x http://mathsmozac. blogspot. com 29 http://sahatmozac.
blogspot. com 5. Find the area of the shaded region in the diagramy 1 x =
y3-yx6.yy=(x-1)200 x x= k-1 Given that the area of the shaded
region in 28 the diagram above is units2. Find the 3 value of k.
http://mathsmozac. blogspot. com 30 http://sahatmozac. blogspot. com 3. 2
Integration as Summation of Volumes y y= f(x) The volume generated when

a curve is rotated through 3607 about the x-axis is 0 a b x

Vx 7?7?27y 2dxabyy=f(x) The volume generated when a curve is rotated

through 3607 about the y-axis is b a 0 x Vy ? ? ? x 2 dy a b
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http://mathsmozac. blogspot. com 31 http://sahatmozac. blogspot. com y y=
X(x+1) Find the volume generated when the shaded region is rotated
through 3607 about the x-axis. x 0 Answer : x=2?? ?y 2 dx 0 2 Volume

generated 7?7 7?7x27?x?71?7dx2207?7?(x47?72x37?7x2)dx027?7x52x4

1??7@ 17 ?2units 3.1515yy ? 6 ? x2 The figure shows the shaded region
that is enclosed by the curve y 7 ? x 2, the x-axis and the y-axis. Calculate
the volume generated when the shaded region is revolved through 3607
about y-axis. 0 Answer : Giveny ? 6 ? x 2 substitute x ? 0 intoy ? 6 ? x Then,
y?76?70y?6 2 xVolume generated ?7?7?x2dy067?7?7??767?y?dx60?7
y2??2726y?72?207?762?77?7??76(6)?727?2718?units3.?7772?270?776
http://mathsmozac. blogspot. com 32 http://sahatmozac. blogspot. com 1.y
y = X (2 - x) 0 x The above figure shows the shaded region that is enclosed
by the curve y = x (2 - x) and x-axis. Calculate the volume generated when
the shaded region is revolved through 3607 bout the y-axis. [4 marks]
http://mathsmozac. blogspot. com 33 http://sahatmozac. blogspot. com 2. y
R(0,4)Q(3,4)P(0,2)y? =4 (x + 1) 0 x= 3 x The figure shows the curve
y ? ( x ? 2) 2. Calculate the volume generated when the shaded region is
revolved through 3607 about the x-axis. http://mathsmozac. blogspot. com
34 http://sahatmozac. blogspot. com 3. y R (0, 4) xy ? ? 3?7 x 0 x= k The
above figure shows part of the curve y ? 7 3 ? x and the straight line x = k. If
the volume generated when the shaded region is revolved through 1 3607
about the x-axis is 12 ? units3 , find the value of k. 2 http://mathsmozac.
logspot. com 35 http://sahatmozac. blogspot. com SPM 2003- Paper 2 :
Question 9 (b) Diagram 3 shows a curve x ? y 2 ? 1 which intersects the
straight line3y?2 xatpointA.y3y?2x3y?2xx?y2?717?710 x Diagram
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3 Calculate the volume generated when the shaded region is involved 3607
about the vy-axis. [6 marks] http://mathsmozac. blogspot. com 36
http://sahatmozac. blogspot. com SPM 2004- Paper 2 : Question 10 Diagram
5 shows part of the curvey ?y 3?7 2 x ? 1?7 2 which passes through A(1, 3).
A(1, 3) y? 0 a) b) Diagram 5 3?7 2 x ? 1? 2 x Find the equation of the tangent
to the curve at the point A. [4 marks] A egion is bounded by the curve, the x-
axis and the straight lines x= 2 and x= 3. i) Find the area of the region. ii)
The region is revolved through 3607 about the x-axis. Find the volume
generated, in terms of ? . [6 marks] http://mathsmozac. blogspot. com 37
http://sahatmozac. blogspot. com SPM 2005- Paper 2 : Question 10 In
Diagram 4, the straight line PQ is normal to the curve y ? straight line AR is
parallel to the y-axis. y x2 ? 1 at A(2, 3). The 2 y? x2 71 2 A(2, 3) OR
Diagram 4 Find (a) (b) (c) Q(k, 0) x the value of k, [3 marks] the area of the
shaded region, [4 marks] the volume generated, in terms of ? when the
region bounded by the curve, the y-axis and the straight line y = 3 is
revolved through 3607 about y-axis. [3 marks] http://mathsmozac. blogspot.
com 38 http://sahatmozac. blogspot. com EXERCISE A EXERCISEB 1. 1 1 7?
unit2151.11units235units 262.2.2036?2unit35k??23.3.22
units 2 3 2 units 2 3 SPM QUESTIONS SPM 2003 Volume Generated ? 52 ?
units3 15 4. 24 SPM 2004 i) Area ? 1 units 2 5 49 ? units3 1125 5. 1 units 2 2
k? 4 ii) Volume Generated ? 6. SPM 2005 a) k ? 8 1 b) Area ? 12 units2 3 c)

Volume Generated ? 4?7 units? http://mathsmozac. blogspot. com 39
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