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MATHEMATICS N6

NOTE: This paper is marked out of 200 and divided by 2 to get a mark out of 100.
QUESTION 1
L1 Z:x2+2xy+y2
Alternative
0z 0z
—=2x+2y , —=2x+2y Vv
Ox y z=x> +2xy + )’
=(x+»)' v v v v
o o v oz o0z
xa_z+ya_z =x(2x+2y)+ y(2x+2y) xa—x+y5—x.2(x+y).1 +y2(x+y).1
X y
=2(x+y)(x+y) ¥
=2x+2y)(x+y) v
=2(x+y) vV
=2(x+))x+y) v .
=2(x+y)’
=2(x* +2xy+y°) v
=2z (6)
1.2 1 1
X = \/; = t2 y = L =1 2
i
|
1 ’ \/— g \/;
& _ 15 &__ 15 o,
dr 2 d 2 Y=3
1 -2 dy 1 5 vy
——t 2 v v —=—-—=
dx X
Y2 ==t d’
de 1 - d_f_zx** v
_ X
v v 13
’ L3 20| =22 v v
di’:i(ﬂjﬂz -2 11 =172242 =2t 2 [ ]
dx=  dt\dx )dx 1 2
2 (6)
[12]
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QUESTION 2
2.1 J.ydx = Ixze3xdx f(x)=x’ g'(x)=¢"
3x 3x
= x? € _ I2x ¢ dx
3
e3x e3v e3x \/\/\/\/\/\/
=x"——|2x—~— I2—dx
3 9 9
3x 3x
= x? ¢ —2xe + 2 e
3 9
Alternative
f(x) g'(x)
x2 e3x
3x
2 v
X 3 e3x e3x e3x v
2
X —=2x—4+2—+c | ~
3x
2 o 3 9 27 .
9
e3x
0
27 7 (6)
2.2 sX 4 X X
_[cos —dx = J.cos — cos— dx v
v
= J.(cos2 iJ cos Zdx
5 5
2
:j(l—sin2 ﬁ] cos —dx u=sin> ﬂ—lcosﬁ
5 5 dx 5 5
:J‘(l—u2 )2 cos> Sdu dx = Sdu
cos=~ VvV cos—

= 5_[(1—2142 +u4)du

u3 u5
=5\u-2—+—|+c
{ 305 Y
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I tan’ xsec xdx

= Jtanz xsec x tan xdx
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.3 X . s X
. sin® = sin’ =
=5|sin—-2 S + S +c v
5 3 5

.ox 10 . 5x L osx
=5sin———sIin" —+sin” —+c¢
5 3 5 5

=J.(seczx—1)secxtanxdx v U =secx Z—u:secxtanx kkk
X
:J(uz—l)du e U
3 secxtan x
:u?_quC v
3 v v
=Sec3x—secx+c v
Alternative
J.tan3 x sec xdx u = tan x
v
d d
=.|.u3secx - M _sec?x  dx= th
sec” x dx sec” x
_J‘u3 du
se(;x v ]
:Iu3 “ v=1+u :>—V:2u:>du=—v
1+u’ u 2u
3 1
d 1 -
= u_l_v: quv 2dv v
- 2u 2
vZ
1 il Lo
:EJ.(V_I)V 2dv = Ivz vaidv VY
3 1
I R R O
=3 3T -
2 2

1
:§sec3 xX—secx+c

Copyright reserved

Please turn over

(8)



MARKING GUIDELINE

Alternative

J- tan® xsec xdx

sinx 1

I 3 dx
cos’ x cosx
sin’ x

J- : dx v
cos x

sin” xsin x
_ [nxsin

COS Xx

1—cos® xsinx
_I— e

COS X

l—-u’sinx du
-]

—sinx
du

—sinx

dx =

2.4 J- 1
9—4x—x*
1

[
13- (x+2)
1 1J§+@+m

T3 JB—(x+2)

1
or

r 0r0,139 In

or -I ;dx

(x+2) -13

1 | (x+2)-
(x+2)+

= — n
213
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du )
U =CoSx — =—sinx
dx
sec’
—secx+c ¥
3
9—4x—x*

=—[ ¥ +4x+4-9-4]

~| (x+2)"-13]

Yoo =13-(x+2)
v v

J§+@+m
\/_ (x+2)

(6)
v
v v
ax* +bx+c
4ac-b* ( b jz

= tal x+—

4da 2a
9—4x—x*
_An9-@y (L 4 ’

4-1 2(-1
:—3?—16_(x+2)2
=13—(x+2) )
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2.5
j 1 an P f(x)=tan DX and 2'(x) = —
ab a a ab
v
. b
:betanlb—x— be%dx
a a a I+ b x v
a
:thanflb—x— 1 — ba2 ~dx v
ab a ab a +b°x
:thanflb—x— — x2 —dx v
ab a a +b°x
bx 1 2b*x
=—xtan ' —— dx Vv
ab a 2b° J.az +b*x?
==—xtan_1@—Lln(a2 +b2x2)+c VoY
ab a 2b
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Alternative
1 bx
I— tan
_, bx bx
u=tan — — =tanu
a a
b du a
~ =sec’u— dx = —sec’ udu
a dx b
_ bx
I —tan™' dx

= J—u—secz udu
= bLzJ.u sec’ udu fw)=u g'(u)=sec’u

= b%[u tanu —jtanudu}

biz[u tanu — In(sec u)]

1 [ !

a utanu — In(1 + tan’ u)z}

RS utanu—lln(1+tan2 u)

b*| 2

1] abx(bx) 1 b*x*

b_2 tan 7 7 —Eln(l—i- a2 ) +c

1 (bx] Abx 1, a® +bx
=—||— |tanT ———In———|+¢C
b a a 2 a

=i2 b_x tan_lb—x——ln( b2x2)+llna2 +c
b a a 2 2

= than’1 b—x—%ln(cf +b2x2)+%lna2 +c
2b

ab a
= than‘1 b—x—Lln(az +b2x2)+K
ab a 2b

where K is a constant =
3
[36]
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QUESTION 3
3.1 8x? —2x+3
j 5 > dx
2x" =2x " +x-1
v

2% =2x* +x—1=2x"(x=1)+(x—=1)
=(x-D2x*+1) ¥
8x* —2x+3 8x* —2x+3 A Bx+C Vv VvV

2x3—2x2+x—1_(x—l)(2x2+1)_x—l+2x2+1
8x* —2x+3=AQ2X* +1)+(Bx+C)(x-1) Vv
x=1 8-2+43=AQ2+1) ..4=3 Y

8x* —2x+3=(2A4Ax* + A)+(Bx’ +Cx—Bx-C) vV

Consider using other values of

v X to calculate B and C.
24+ B=8 B=2
c-B=—2 -.c=0 "7
8x* —2x+3
J‘ 3x 2)C+ _J- dx+ J-
2x" =2x"+x-1 x—1 2x? +1
2 v v
:3ln(x—1)+§1n(2x +D)+c
Alternative
8x* —2x+3
j 5 > dx
2x° =2x" +x-1 v
2% = 2% +x-1=2x"(x =)+ (x-1) v and 8x° —2x+3=6x"+3+2x" - 2x
=(x=1)(2x* +1) v =3(2 +1)+2x(x-1)
o 8x*—2x+3 _3(2x2+1)+2x(x—1) v
S -2t +x-1 (x=1)(2x* +1)
_ 3(2x2+1) N 2x(x—1) v
(x-D2x* +1) (x-D(2x* +1)
_ 3 2x v v
x—=1 2x*+1
2
[ e [ [ v
2x =2x" +x-1 x-1 2x? +1
:31n(x—1)-|——1n(2x2+1)+c v v
2 (12)
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_ 2_ch_
32 (3x+2)(2x-3) _ 6xX“—5x—6 Vv
(3x+2)2—-(2x-3)%2  5x2+24x-5
169
6 4

==+ using long division method v'v

-5
5  (5x—-1)(x+5)

=12+ —-33,8x

, m where

_169,
5 _ A B

(5x-1)(x+5)  (5x—1) = x+5

= -—Z2x=Ax+5+BGx—1) ¥

x=-5=B=—-65=—= v

x=<2A=-13=-2 v
5 10

(3x+2)(2x-3) _ré _ 13 _ 13
:f(3x+2)2—(2x—3)2 dx = fsdx f10(5x—1) dx fz(x+5) dx

=§x—§ln(5x—1)—12—31n(x+5)+6 vV
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QUESTION 4
4.1
d—y= tanx— ycotx
X
dy
d—+ycotx =tanx v
X
eJ.pdx _ eJ.cotxdx v
— eln(sinx) v
=sinx vV

j er o J. tan x sin xdx v

sinx .
=I sin xdx
COS X
= 2
sin” x
:I dx v
COS X
1—cos® x
_[Aeesy
CcoS X

dx v

2
_ J- 1 cos” x
COSX  COSX

= Isecx—cosxdx v

=In(secx +tanx)—sinx+c , v

Soysinx =In(secx+tanx)—sinx+c v (12)

4.2 2
d ;V—zd—y+2y=2e2x
dx dx
FP=2r+2=0 v

L_2xV4-412

2
_2iv4
2
:2i2l:1ii v
2

y,=e"[Acosx+Bsinx] v
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y=Ce” OR
Y _ocer v y=2Ce™
dx dy
2 — = 4Ce™
% —4Ce v dx
X 2
o 4Ce™ —2(2Ce™ ) +2Ce™ =2¢ f{ L _8Ce*
X
C=1 v
i L 8Ce™ —2(4Ce™ ) +2(2Ce™) = 2¢™
y,=e" |
y=y.ty, v 4Ce™ =2 = 4C=2 .. C:E
y=ex[Acosx+Bsinx]+ezx v 5
y, =2Ce™
1 2x 2x
y, = 2(5je =e

QUESTION 5
5.1 5.1.1
v strip
v area
5.1.2

V4

:I51nx—cosxdx v v
z
2

:[—cosx—sinx]z v v
2

v shape of each graph (2 x 1)

V xmlospls T and T (2x1)

:[—cos;r—sin;z—{—cosz—sinz}} v
2 2

. T .
or—{cos;zntsmﬁ—{coszﬁtsmz}}

= Qunits®
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5.1.3 Am—y _ .[rdA
v

x(sinx—cosx)dx , ¥ ,f(x)=x g'(x)=sinx—cosx

|5 —p

x(—cosx —sinx)— I(— cos x —sin x)dx},[ ooy
2

Il
[SS]

{x(cos X+sinx)— J.(cos X +sin x)dx}z
2

= —[x(cos x +sin x) — (sinx — cos x) |z v
2

=— 7r(cos7r+sin7r)—(sin7r—cosn)—{z(cos£+sin1)—(sinz—cosz} v
2 2 2 2 2

=— ;;(—1+0)—(0——1)—{%(0+1)—(1—0)H

=— —n—1—1+1}
2

:377[ or 4,712 units’®

v
- A
x=—2= 4,712 =2,356 units v
A 2 (12)
5.2 5.2.1 3
g
/ AN
lo) 5 x
v’ strip (vertical or horizontal used in calculation)
v area
v' graph (shape)
v intercept 4)
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b
Vo=x[yi -y
5
=ﬂj25—x2dx v v
0

- s
=7 25x—x—} v
3

I
3
1
[\
(9}
—_
9}
N—
|
—
9}
~
w
IS |

=?7Z’ or 261,800 units’

b
V= 7TJ‘x(yl2 —yi)dx v

v

v

= %ﬂ' =156,257 = 490,874units*
x= 261,800 = 15 =1,875 units
490,874 8

Using horizontal strip

b
v, :27Z'Iy(x1 _xz)dy v
:2ﬂjy«/25—y2dy v v
0

= —ﬂi—2y(25 -y° );dy

2 | -
=—Z7(25-*)2
2ol a0y |
B 3
2—272' 0-252 2@72' v
3 i 3

= 83,3337 = 261,800units’

v

v

(6)
b

Vm_}:J'rdv
_Ix1;x22ﬁy(xl—x2)dy
:ﬂjy(xlz—xzz)dy v

5
=x[y(25-")dy

0

5
e

_25)/2 y 3
:”_T_T} v
ﬂ'zs(sr_y(s)“_{o}} v

I 2 4

625

:T” or 490,874 units*

v
201599 1>y g75 units

x= -
490,874 8

(8)
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3
= —:>(.+?P‘— 2
O ;
v graph
v x-intercepts
v area
v strip 4)
b
A:IM ydx v
2 a
=|-x*+3x—2dx v
1
3 2 2
I S )
302 1
2) 3(2)
_Q_{_ ( ) _2(2)_ _l_{_i_z v
3 2 3 2
=— or 0,167 units v
(6)
b
I,=[raa
2
:Ixz(—x2+3x—2)dx v
1
2
j(—x4+3x3—2x2)dx v
1
5 4 372
_| X 3 2 v
54 3|
5 4 3
() 32 202) [1,3 21
5 4 3 5 4 3
v
=§ 0r0,383=0’383A=2,295A v
0,167 (8)
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5.4 5.4.1 g
5’7:/
) 'U"—"/ S -4
[

I -
N 4

7o) —>
>

Alternative (with x-axis at the water level)

3

4

5.4.2 x*+(y=5)Y> =25
X = 25—(y—5)2 v

b
first moment :I rdd v

(5—y)2\/25—(y—5)2dy v Y ‘/u:S—y dy = —du

S ey

0
:g|:(25_u2)2:| v y:S u=90
5
3 57
_2|252 ¢ =ﬂ=83,333 m oy | (25-w)
3 3 N 3
543 =BT 5045, Y o
o 83,333 ’ :é{(%_uz);}

2

-2/ 25y~ ()]

= % or 83,333m’
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Alternative

542

543
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b
First moment of area = IrdA

a

= j. v2xdy

But x* +y* =25 = x =4/25—)"

= TyZ«/ZS—yzdy
-5
= —j‘ —y2(25 -y’ ); dy
-5

0
3

(5

Il

|

I
—~
[\o]
(9]
g
| W
Il

|
o0
(98]
I
=

|
3

_245,437m*

BETRIE T

< |

v

vV

v

(12)

(2)
[80]

Please turn over



MARKING GUIDELINE -17-
MATHEMATICS N6

QUESTION 6
6.1 2y = x2
dy _
dx v

2
4
=[§\/l+x2+%ln(x+\/l+x2):| v v
4

2

m+%1n(4+m)_{%m+%m(2+m)}} v v
[2\/77+—1n(4+\/7) {\E+Eln(2+\/_)H

=6,336 units v v

2
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Alternative

2y = x*

=B o2 Jy
& plos

dy 2 v

dy 2y
_2y+1
2y
b d 2
S:J. 1+(—xj dy v
g dy
8
:J‘ 2y+1dy
o A
L2y +1
2 \/2)/
4 2
=J.iudu v
> u
4
=I 1+ u*du v

Il
& — o
o=
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4

VI+u? +%ln(u+\/1+u2 )} v v

2

{dﬁ %m(4+ﬂ)—{§m+%m(z+m)ﬂ v

[2\/_7+—1n 4+17)- {\/§+—ln(2+\/_)H

=6,336units v v
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1 2 3 225
=—Zrx|u?
36 3 { }

81
1 3 3
=—ror| 2252 -81? v
54

=497 or 153,938 units v v
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Alternative
X = l y2
9 v
=9 =y= 3Jx
dy
2y—=9
Y dx
dy 9 9 9 3

5_3_2(3&)_66 A
R
ool e et

4
A4 =2xfy /1+[j—y} dx v y=0 x=0
0 X

4x 9 9
27 jsf—d“4x+ v
) 2Jx
4
= 37rJ. N 4x +9dx
' 4
(4 +9)%
1 X
2 0
3 4
—7{(4x+9)2}
0

1

= 57{(4(4) +9)§ —(0+9)3} v

1

37| (5) -0%

=497 or 153,938units> v Vv (12)
[24]
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