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MATHEMATICS N6

v full mark TOTALS: @ =100
L 2 -

NOTE: Do NOT subtract marks for incorrect units or units omitted

QUESTION 1
1.1 1.1.1 z=tan(x’y”) + cosec(xy?)
5 v v v v
%z _ 3x*y? sec’(x’y?) — y*cosec(xp”) cot(xy?)
Ox )]
s v v
1.1.2 P axPysec?(x°p?) - 2xycosec(xy?) cot(xy?)
oy (2)
1.2 x=t y=2r
x_ v Yo v
dt dt
@
dy g 100"
de dx 2t v
dt
=50
L4y :i[ﬂjxﬁ
dx*  dt\dx) dx
dt 2t
Y 1
=15 x—
2t
= E or 75t vV
2 (6)
[12]
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QUESTION 2

2.1 y = J- sin™' 3xdx

f(x)=sin" 33x g'(x) =1

f(x)=m g(x)=x

v v

3
X ———=dx
'[ V1-9x°

1
= x.sin”' 3x — 3I x.(1-9x%) 2dx
v v

= x.sin' 3x —

1
_0+2)2
= x.sin™ 3x+%.w

2

= x.sin™ 3x+%\/1—9x2 +c @

dx

2.2 -
Y J‘sec“2x

=.[2cos42xdx v
=2J(l+lcos4x)2dx v
2 2
1 1 1 1
=21 (=+ —cosdx)(—+—cos4x)dx
[+ cosan)(+cos4n)
11 1,
=2I(—+—cos4x+—cos 4x)dx v
4 2 4

v v v v v

1 1 sindx 1(x sin8x
=2l —x+—. +—| =+ +c
4 2 4 4\ 2 16

[1 sindx x sinSx}
=2 —x+ +—+

4 8 8 64
1 sindx x sin8x

2 4 4 32
sindx sin8x

4 32

+c

3
==x+
4 ®)
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1

23 y:J‘W

dx
2x+24
=4x" +12x+24

=4(x” +3x+6)

1210
dx  +12x+24
! > dx
3
15+4(x+j
2
v

3
2(x + 5)

v

v
. -1

=——tan
2415

+c¢ or =0,129tan

Or
1

17 o™
4x° +12x+24

—_ ! dx v
4(x" +3x+6)

2 2
x’ +3x+(3j —(3j +6
2 2

y:

\'—.t—.

|
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1
—tan
V15
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4 2x+3

— +c
V15 3,873

N

2 (8)
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24 y = Icosecs 4x.cos’ 4xdx
v
= Jcosecs 4x.cos” 4x.cosdxdx
v
= I cosec’ 4x.(1 —sin® 4x).cos 4xdx
v
=%j£;a—u%mlv/
v

1 1 1
i il

=%jw4—§m4

T900(E)(N24)T

u =sin4x
du = 4 cosdxdx

v v
1 u™
=—|——Inu |+c
4| -4
.4
:l{sm 44x —In(sin 4x)} +c vV
1 1 ) 1 4 1 )
Or=——————In(sin4x)+c or ——cosec” 4x——In(sin4x) +c
16sin"4x 4 16 4 (8)
75 y = j x>.sin 2xdx ' -
f(.X):x3 g (.X)—Sln );
- - fl=3 g ="
dy — (- SO82X) a0 COSDX,
[¥ =)= [ =)
"(x) =cos2x
1 , 3 , f(x)=x2 g( ) ‘
=——x cos2x+—jx .coS 2xdx sin2x
2 2 f'(x):zx g(x): )
v v
=—lx3c032x+é xz.M—j2x.SIH2xdx
2 2 2 2
v
"(x) =sin2x
1, 3, . 3 . S(x)=x g
=——X COS2X+—x .s1n2x——jx.sm2xdx ' cos 2x
2 2 f)=1 gx)=- :
v v
:—lx3 cost+§x2.sin2x—g x'_cos2x_J~_cos2xdx
2 4 2 2 v 2
:—lx3cos2x+gxz.sin2x+§x.cos2x—§.szx
2 4 4 4
:—lx3cos2x+§x2sin2x+§xc052x—zsin2x+c
4 8 (8)
[36]
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QUESTION 3
3x* =3x+1
3.1 | :
Cx+D)(x—-1)
3x* =3x+1 A B C v

Qx+1)*(x-1) (2x+1) +(2x+1)+(x—1)
3x* =3x+1=A(x-1)+BQRx+1)(x—1)+ C(2x -

Letx:—l; A——E (2,167) v
2 6

v

Let x=1; :.c:é (0,111) v

v
3x* =3x+1=Ax— A+2Bx* —Bx—B+4Cx* +4Cx +C
Equate coeff of x*: 3=2B+4C B_f;’ (1,278) Y

13 2 1

:I 6 2dx+I 18 x+_[ 9 dx v
(2x+1) 2x+1) (x—1)

L3 1
j(z +) R j G +§j (x_l)dx
v v oy v

- 6L2j{@} 18@]111(2 +1)+—ln(x Dte

L 21n(2x+1)+lln(x D+c
12(2x+1) 36 9

_ 1,083 +0,639In(2x + 1)+ 0,1 1 1In(x — 1) + ¢
2x+1) "
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4 2
xT+x" -2
2 e
v
- X xlxt+xc =2
xt+x?
-2
:J.(x— 32 }dx
X +Xx v
2
=|xdx— dx
I Ix3+x
2 A Bx+C
STt v
x(x*+H)Y x  x +1
v

2 =AKX* +1)+(Bx+O)x
S Ifx=0; A=2 ¥V
2 =Ax*+A+Bx*+C v
Equate coeff of x*: . B=-2
Equatecoeffof x: ..C =0 v

v

=dex+j%dx+]);ixldx

v v v

2
:%—2lnx+ln(x2+1)+c

Or
(1 mark for long division)

=dex+j 3_2 dc v
X +x
-2 A Bx+C
L=
x(x>+D)v x  x*+1
-2 = AKX’ + 1)+ (Bx+O)x
2 Ifx=0; A==2 Y
2 =A*+A+Bx"+Cx v
Equatecoeffof x*: ~.B=2 ¥
Equate coeffof x: ..C =0 4

v

v

-2 2x
= | xdx + dx + d.
Ix X j x X jx2+1 x
v v v
2
=Y olnx+In(xX+1)+c (12)
2 [24]
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QUESTION 4
4.1 t%—Zy:tz—t+l
d_y_z_y t_1_|_l v
dt t t
R—ej_%dt Y
— —2Int v
:elnt’2
=t_2 v
1
NS
1 1 1
t—z.y=jt—2.(t—1+;)dl‘ v
Yol v
tz_j(t 72 +17)dt
y 7 v y 11
==Int-—+—+c¢ = = _——
7 17 or e lnt+t 2t2+c

1
—%—ln(l)—£+£+c v
(1 12

) —
ne=-1 v
-1 -2
A A
t -1 -
or lzzlnt+1——2—1
t t 2t (10)
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2
4.2 R Ny
dx dx
y.: m +2m+2=0 v

L —2%,J4-4(2)
- 2
=1+ 7

y.=e (Acosx+Bsinx) v

Tofindy, ..y = Ce? v

d—yleeg B
dex 2
2 x
4y g} leez v
dx 4

X

ice2 + 2(% Ce?)+2(Ce?)=6e> v

13

—Cez—6e2
4
.'.C:ﬁ (1,846) 4
13
R TR
Y, 3

y= e""(Acosx+Bsinx)+f—3e2

1= e‘o(AcosO+BsinO)+%e2

a1 (-0,846) Y
13

dy
dx

l=e"(-A4sin0+ Bcos0)—e *(Acos0+ Bsin0 JrEeE
13

Ry (-0,769) v
13

Ly = e*"(—ﬂcosx—&sinx)+—e2
iR 13 13 13

v

or y=e (—0,864cosx—0,769sinx)+ % e?

Copyright reserved

=e¢ '(—Asinx+ Bcosx)—e~ (Acosx+Bsmx)+%1—e2
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QUESTION 5

5.1 5.1.1

5.1.2
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y
v
) y = 2lnx
v
y=2
v’ (strip)
A g (v
4)
v v
AV =2myxx Ay
v

2
v, =2x[ xydy

y
= 27Z'J.02 e?.ydy v

v v

r 2
¥ ¥
=27 y.2e? —J.Zezdy}

0

A y
=2x| 2ye? —ZJ.eZdy}
0

_ aET
y 2
=27 2yez—2.eT
2 )y
2
=4r ye —2e? }
2

o ]

=87 units® or

Incorrect limits: max 6 marks

SO =y
[y =1

Y
g'(y)=e’
Yy

62 b

g(y) =T =2e?
2

25133  units’

(10)
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8
5.2 5.2.1 X+6=——
X
¥ +6x+8=0
(x+4)x+2)=0
x=—4; x=-2 v
y=2, y=4Y .(-42) and (-2;4)
Ay
522 A4 = (_x - X, )Ay v
A= I X2 T )dy Incorrect limits: max 3 marks
-[ (— ~-(- 6)]4
[ 81ny——+6y} v
2
2
[ 81n4——+6(4)}{—8ln2—%+6(2)} Y
= 0,455 units® v

Copyright reserved
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523 ...A]:(xz_xl)AyxyZ
v
v
I= J-: (_ § -yt 6)y2dy Incorrect limits: max 5 marks
Yy

=[[8y-y +6y )y ¥

O A 'l B
2 4 3 |

= {— 4(4)? —%+2(4)3}{— 42)° —@+2(2)3 B

4

= 4units* v (8)

v

524 j-_ % o4
0,455
v 4
= 8,781 A(units™) (2)
53 5.3.1
v
{V' 1

v (area in 1
quadrant)

v

Ax

(4)
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532 AV, =m’Ax v
v
V.= Jr.[yzdx Incorrect limits: max 3 marks

2 x’
— - v
7Z'L 91 2 )dx

2 x2 9 o
= 97Z'J‘0 1- T)dx or 2 72"[) (4 —x7)dx

?ﬂ' or 127 units® or 37,699 units’

(6)
533 AM = p. AV,
= p.y* Ax

v
v 2
Al = pay*Ax x lj
v
] = ﬂr yidx v Incorrect limits: max 7 marks
0

2
=ﬁf91—x—2 iV
2 h 4

T
=ﬁjz94 ] ax
2 07 4

:MJ'Z(4_X2)2dx v

16.2
81p7z

J‘ (16 —8x> +x )dx

5 2

81p7z 163 _8i WX v

32 3 5],

81p7z 8(2)° N (2)° v
32 3

[16(2) :

=4327p units® or 135717p v (10)
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54 5.4.1 oY
N
y
5 v

(-5:5) (5:5) v
A
\ S, /
3]
A"’ (x:
2
1
T L T T X
7 6 -5 4 3 2 1 0 1 2 3 4 5 6 7 8
v
N
-2
2
Yy =ax
5=a(5)? a=-v

1

5.4.2 [ ' rdA

0

v v v

=[(5-»2v5y2dy

1 3
=2V5[ 5y —y2)dy ¥

4

3 5
52 y?
= —_—— /
245 T3
L 2 2 o
[ 3 o
=25 5@ =@y

= 62,014 units*v’

Copyright reserved

1 1
y=§x2/ sx=+5y or x=/5y>v -.dAd=2(/5y")dy

(8)

Incorrect limits: max 4 marks

(6)
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543 jo ' 12 d4
v v v

Incorrect limits: max 6 marks

1
= [ 5- ) 2v5y2dy

1
=2\/§.L4(25—10y+y2)y2dy/
3 5

1
:2\/§J.:(25y2 —10y2 +y2)dy v

B s
_ 25y2 _lOy2 y? v
245 3 5 + 7
2 2 2 1o
_2 39 3 o9 1
=2./5 5.25(4)2 —5.10(4)2 +;(4)2 4

= 187,404 units* v/

_ 187,404 v

62,014
= 3,022 units v’

<l

(10)

Alternative method
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54 54.1 y

T900(E)(N24)T

y=ax’ +bx -5
0=a(5)’ +b(5)-5.....(50)

s1=5a+6...(1)
0=a(=5)> +b(=5)-5.....(=5;0)
s 1=5a-6...(2)
v
1
a=— and b=0
5
y_lx2_5/
5

1 1
cx=:57+25 or x=+5(y+5)°v .dA=2[J5(y+5)]dy

Copyright reserved
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-1
5.4.2 L rdA
v v v

1
_ [ 2 Incorrect limits: max 4 marks
L y.2/5(y +5)2dy

1
—1 —
=2\/§J._5y(y+5)2dy Letu=y+5
du=dy

=25[ (-5 duv
- y=u-5

3 1
= 2\/3_[_51@[2 —Su?)du

y=-1

5
2 2
W] v

_2 5 2 3
=25 S5 =52 (r+5)’

L 5

2 59 T
=25 g(—1+5)2—5.§(—1+5)2}
-5

=-62,014 units’ v (6)
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4 5
.erA
v v v

T900(E)(N24)T

Incorrect limits:

max 6 marks

1
=£51y2.2\/§(y +5)dy

1
= 2\/§Ey2(y+5)2dy v

=25 (=5 @) du ¥

Letu=y+5
du =dy
y=@u-5)y

1
=25 (u* ~10u + 25 du
3 1

5
=25 (u* ~10u? +25u% du

s -
u? 10u?  25u?
=2.J5] =—— v
s o5 3
L 2 2 2 1
= -1
7 S 3
2 2 2
25 (y+5)> 10(y+5) +25(y+5) v
7 > 3
L 2 2 2 i

5 3

2 T2 22 2
=25 S(=145)? —2.10(=145)% + =.25(-1+5)>
7 5 3
= 187,404 units*v’

187,404
—-62,014
=-3,022 units v’

v

<l

(10)
[80]
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QUESTION 6

6.1 y:2x2—4

T900(E)(N24)T

Incorrect limits: max 7 marks

1+16x*

v dx v
15
16(—+x")dx vV
16
xz—i-i dx
16
2
1
PR EIL I ) (' x+‘/x2+L v
2 16 2 16

s

v
2

2

0

2

0
o

= 8,409 unitsv’

Copyright reserved
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6.2 x=acos’ 6 and y=asin’ 6
& 3acos’ O(-sinf) v P _ 3asin® O(cosO) v’
do do
dx Y dy ?
—— | =(-3acos’fsinf)* v —j = (3asin’ fcosh)’ v
do deo

2 2
[ﬁj + (d_y = (-3acos’ OsinH)’ + (3asin’ OcosH)* v’
do do

=9a” cos® @sin’ @ + 9a’ sin* Ocos’ 6
=94’ cos” Bsin” O(cos” @ + sin” 6)

=9a”cos’ Gsin’ O v

do

T 2 2
A= 27ZF y\/(ﬂj _{d_yj do Incorrect limits: max 11 marks

=27[? asin’ 0594’ cos’ Osin’ 0d0 ¥
=

=27ZF,, asin’ 8.3acosOsinf dO v
>

= 6a27rF,[ sin* @.cos@ dO v
2

v
a2y GO [
IR
2
(sinTy  (sin— )’
=6a’n 2 _ 2 \|v
5 5
= ——ar units® or 2,4ax or 7,54a units®> v’
5 [24]
200 -2

TOTAL: 100
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