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MATHEMATICS N6
QUESTION 1
1.1 oz _ vy
ox
v v
&’ 7
oy
1.2 z=tanxsecy
0z )
—=sec” xsec v
ox
2
oz =sec’ xsec ytan] v/
0yox
0z
—=tanxsecytan) v
oy
2Z
=sec’ xsec ytan - v/
oxoy
L0z 0z
" oyox  oxdy
1.3 y=2sind x=2cosf
ﬂ:2cos6 v ﬁ:—2sin6 v
do do
dy
dy 49 2cosf
—=Ll=———" =-—cotf v
dx dx -2sin6
do
When x=2 d_y:_ ! -1
4 dx tan =
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QUESTION 2

2.1

2.2

J'sin4 Axdx
= I(sinz dx)Ydx v

:J-(l—lCOSSx)zdx v v
2 2

= J.(l—%cos 8x +%cos2 8x)dx Y Or use

lJcos2 8xa’x:l x_sinl6x
4 4\ 2 32

—I ———c058x+1(l+lcosl6x) v
42 2 _x 1.
=————sinl6x

= J.(———c0s8x+ ; + ;c0s16x)dx

:I(——10058x+lc0s16x)dx v
8 2 8
v

[98)

—x—l lsm8x+l Lsml6x+C v v
28 8 16

W oo

=—x—isin8x+isinl6x+C
8" 16 128 (5)

——dx

2x

J-cos 3x
e
Ie"z" cos 3xdx f(x) =e ™" g'(x) =cos3x

v
o sin3x B J.—Ze*ZX sin 3x I
3

v

_ e—2x sin 3x +gj.e—2x sin 3xdx f(x) = eizx g'(x) =sin3x

3

v

o sin3x N E o cos3x —I—2e‘2" cos3x e
3 3 3 3

e sindx 2 Y 0s3x —ij‘efz" cos3xdx v
3 9 9

J- e cos3xdx + 4 j e " cos3xdx = 1 e sin3x— 2 e cos3x v 7
9 3 9

—3J. e > cos3xdx = l e sin3x— E e > cos3x

9 3 9

J‘e’z" cos 3xdx = 92 le*“ sin3x —zefz“ cos3x |[+C v
133 9

—2x

¢ 3 (3sin3x—2cos3x)+C

or =

Alternative for 2.2 : Starting with f'(x)=cos3x and g'(x)=e™" 5)
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MATHEMATICS N6
Itan3 5x(sec’ 5x —1)dx

I(tan3 5xsec’ 5x —tan’ Sx)dx Vv
v
I(tan3 Sxsec’ 5x —tanSxtan’ 5x)dx
I(tan3 5xsec’ 5x —tan Sx(sec’ 5x —1))dx v

v

j(tan3 5xsec’ 5x —tan Sxsec” Sx + tan Sx)dx

4 2
1tan"5x 1 tan 5x+lln(se05x)+c
5 4 5 2 5
J.;dx
Vi+3x—x*
_x2+3x+1
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I ! dx
13( 3)2 v
P2
4 2
1

—zsm’1—+C

a

J13
2x—3)
:sinfl—( +C
J13
2 2
Or using the formula ax® +bx+c = dac—b + a(x+ij
4a 2a
—x?+3x+1
v v
4(-1)1-(3) 2
_ (4) 1( ) +(—1)(x+—231j
(_ ) - v
v_4-9 ( 3}2
= | x——
4 2
13 ( 3)2
=— | x——
4 2 4)

[18]
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QUESTION 3
3.1 (x+3)(x+4)
[ ——=dx
(x+1)(x-2)
, using long division
x+3)(x+4) X +7x+1 8x+14
( v
= = 1+—
(x+1)(x—2) xP—x-2 (x+1)(x—2) v
8x+14 A4 B

v

(x+l)(x—2) - x+l+x—2
Bx+14=A(x-2)+B(x+1)

v
x=2 8(2)+14=0+B(2+1) B=10
x=-1 8(-1)+14= A(-1-2) A=-2 v
Cplat3)(atd) [ieSueld _ Sx+ld4
(x4 (x+1)( )

+
x+1 x-2

v v vV
=x—21n(x+1)+101n(x—2)+C

=j1+ S & v

Alternative 3.1 (Note : Since the numerator and denominator are of second degree
with coefficients 1 , the quotient will be 1 and the remainder will be linear. The
rational fraction obtained can be resolved into partial fractions without long division.
Thus the following can be fully credited)

(x+3)(x+4) 4, B v v vV

( )(x 2) x+1 x-2
(x+3)(x+4)=1(x+1)(x=2)+ A(x-2)+B(x+1) ¥
x=-1  (-143)(-1+4)=+4(-1-2) 4=-=2 ¥

=
+
[—

v

x=2 (2+3)(2+4)=IB(2+1) B=10 V¥V
G Can) P 0 4 v
(x+l)(x—2) x—2
v v v

=x- 2ln(x+1)+101n(x 2) +C (6)
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3.2 3)62—2x—4:Ax+B+ C
(2x’1)(x-1) 267 +1 x-1
3% ~2x—4=(Ax+ B)(x-1)+C (22 +1) ¥
x=1 3-2-4=C(2+1) C=-1 Y
3x* =2x—4=Ax* + Bx— Ax—B+2Cx* +C
X1 A+2C=3 wA-2=3 A4=5 Y
x: B-A=-2 . B=4-2=5-2=3 B=3 VY

J-3x2—2x—4 _st+3
(2x21)(x—1) 2x* +1

dx+J‘ _lldx v
Y

5x 3 -1
= dx + dx+|——dx v
~[2x2+1 '[2x2+1 -[x—l
v v v v

zgln(2x2 +1)+%tanl(\/§x)—ln(x—l)+C ©

[12]

QUESTION 4

4.1
xﬂ—i-Zy = xe"
dx

Q+21=e" v
dx X

v v v v

J. dx Igdx 2
€p — ' :eZInx:elnx :xz

J-er " dx = jexxzdx
v v
=x"e" - j2xe"dx
v
=x’e" —[2xex - J.Ze’“dx]
= x’e" —2xe* +2¢° ¥
2

' =x’e" —2xe* +2e" +C Y

)
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4.2 d? d
X4 5y 2e
dx dx

P +4r-5=0 v
(r+5)(r—l)=0

v v

r=-5 r=1
y, =Ae” +Be* v
y =Cxe" v
d
D Cxet +Cet
dx

2
d 2/ =Cxe" +Ce" + Ce”
dx

=Cxe* +2Ce* v
.. Cxe™ +2Ce" + 4(Cxe’C +Ce”* ) —5Cxe" =2¢"
Cxe® +2Ce" +4Cxe* +4Ce™ —5Cxe" =2¢e"
6Ce" =2¢* - C =§ v

L
Y, :§xe

V=Y.,

1
y=Ae”" + Be' +§xex v

x=0and y=1 1=A+B............... (1)
ﬂ =—5A4¢ > + Be* +lxex +lex v
dx 3 3
x=0 and on 0=-54+B+— 54—
dx

4 2
2)+(1 64=— A== v
(2)+() : :
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or y=Ae* +Be™
Also y=2Cxe" which
will give C :%Thus

x

y, =2Cxe” :2%xe‘“ :%xe

(7)
[12]
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5.1 5.1.1 Sl
&
= 3T
-z.x
2.3 (23
5 o] Ax B =
v’ each graph
v area
v strip
5.1.2 b
A I -y, dx
v v v
2
=I\/l3— 2—%)62
0 v v 2
3
—{Esm-liﬂ 3oy 3r
2 V132 43 |

=£Si _1\/_ 2\/13 22————0 v

=4,8202units> v v

y=4x—-x" y=Xx
x=4x—x
x> =3x=0
x(x=3)=0
x=0 x=3
y=0 y=3 (070) (55)
5.2 5.2.1 S22,

v each graph
v area
v strip
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b
V,=xz[y - yidx
v
> \/, ‘/
=7rI(4x—x‘)2 —x dx
0
3
= 72'_"16362 —8x® + x* —x%dx
s v
3
= 72'J‘15)c2 —8x* + x*dx
0 v
15 8x* x° ’
3 4 5],

I
N
—
o)
3

B

= 21§7r
5

=67,858units®

b
Vm_y zjrdv
b ’ n
=J.x27z(%j(yl—yz)dv
’ b
=7 j X(yf = 3)dx
v

=ﬂix 15x* —8x” +x )dx
0

=7rj- 15x° —8x* +x )dx
0

6 3
:7{15)6 B 8x° x_} v

3\‘/
o 53y ~2(3) (T’—o}

v v vV
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Itick for each step or 3 ticks
even if only this last step

note: y! —y; from 5.2.2

4 6 |,
5 6
,{ 5(3)' 83, (3) _0}
4 5 v
= 736, 45units* = 7 —units*

=114,511units*
736,45units

X = 3

21, 6 xunits

v 1,688units v

= 7r39iunits4
20
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3.1 J1

4

Ao ax g\ "X

v
v shape
v’ x intercept (2)
v stoip

Il
[a—
S
S
S.
S}
<\

532 1

=

~
Il

=

5.33 _

OV [N QY —— >

\N
N

\/‘//

x? sin 2xdx
v

1 v 1 2
x*(=—cos 2x) — | 2x(—=—=cos 2x)dx
(=08 23) = [ 2x(=_ cos 2x) 0

—%xz cos 2x+.[xcos 2xdx}2 (3)

0

SIE

—lx2c052x+ xlsian—J.lsian vy v
2 2 2

DN

—lx2 cos2x+ xlsin2x+lcos2x v
2 2 4

e o{ 5} (5]l -

= 0,7337units* v ©)
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54.1 sl |
s In
6| l]\ walt~
\ f Aeve
(_:12; 4)\ 4V (%;4)
T

F i P
3

= ®
P v
y=ax" 4=a|— 4=a£ a:E 4
4 49
16 .0 o_ 49 7 3
xX=—
T “T16” PR
4
First moment of area = J. rd4 = j(6 - y)2xdy
v a 0
4 7 1
=[(6-y)2y'dy o
0 4
74 :
e
0
74
5!(@ -y ]dy v
Rk
_1\& y
20305
L 2 2 o
- 4
7 3 3
=L 4p2 22
2| s l v
i 3 5 v
_7 4(4)2—3(4) 0 —67.2m° ¥
20 5
Second moment=
b 4 v
Irsz = J6 y 2 yzdy oo
a 0

7 .
—55(36—12y+y iy,

1 3 5

4
=%j (B6y2 —12y% +y2)dy v
0
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3 5

3 52
36y = —12y2 =+
y 312yt Sy

N
2o
| |

N
AN

y=ax’—6 v
2
D=a Zj -6 v a:E 4
2 49
6 , 49 !
=—x" -6 x'=— (y+6 x=—(y+6)2 ¥V
T 16 +0) (y+6) @)
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(Alternative)

First moment

—Iy2{z y+6)2 }d v v

u=y+6 y=u—-6 dy=du

yv=-2 thenu=4and y=—6 then u=0

3)

Second moment (Alternative)

b
= Irsz

v v

_J.y 2{1 y+6) }d u=y+6 y=u—=6 dy=du

y=-2thenu=4 and y=—6 ther + v

77 3
:Ej(u—6)2u2du v
0

0 1
:%I(uz —12u+36)uldu ¥
0

5 3

0 1
=%I(u2 “12u? +36u)du Y
4

5 3

7
(%u2 —12u? %+36u2 -)

0
2}
3 4

)
[40]
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QUESTION 6
6.1 y =In(sec x)
v v
dy 1
= secxtanx =tanx

6.2

I
O ) [N O

sec x dx v

= [ln (secx+ tan x)]og v

zln(sec%+ tan%j—ln(sec0+tan0) v

=1,317units v
x=2cosf y=2sinf
ﬂz—ZsinH ﬂ=2cos¢9
do do
2 2
(ﬂ] =4sin’ @ [d_yj =4cos’* 0
o do
2 2
(ﬂj +[d_yj =4sin’ @+4cos’ @
o do
=4(1)=4

0, 2 2
A =2ﬂ_[x ﬂ +(d_y) do
Y do do

6
3
=27rJ.2c0s6’\/Z doé v
0

=8 [sin 6’]? v

v
=8x [sin%— sin OJ

=87 = 25,133units”
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