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MARKING GUIDELINE -2-
MATHEMATICS N6

NOTE: This marking guideline adds up to 200, and the total must be divided by 2 to get a
mark out of 100.

QUESTION 1

1.1 Z:h’l(\/;+\/;)

oz__ 1 1 4y
NN TN

e_ 11
o Ty 2y
\/’82 82\/* \/*

1 1
Ty 2dxay
1+1
2\/;+\/;

1

S N
Vx +4Jy (6)

1.2 V=nr'h
oV oV

AV ==—Ar + —Ah
or oh

=27rhAr + 7P Ah A
— 272(4)(20)(0,1) + 7(4)* (0,5)V

=75,398cm’ (6)
[12]

Vx + \/_Zx/—+\/;\/;+\/—2\/_
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QUESTION 2

2.1 (x+3)" —8x
=x" +6x+9-8xV
=x* —2x+9v
=x> —2x+1+9-1
=(x—1)" + 8V
I ! dx

(x+3) —8x

S v

1
=——tan”'

V8.1 J_§

2.2

:1n2x(xlnx—x)—j(lnx_l)dx\/
=In2x(xInx —x)— (xInx —x —x)+ CV

3.
MATHEMATICS N6

2
or ax’+bx+c= —b
a
x2_2x+9_w
4.1
=8+(x—1)

jln2xlnxdx:ln2x(xlnx—x)—_[l(xlnx—x)dx\/\/
X

(8)

=In2x(xInx—x)—xInx+2x+C~

Alternative
I In2x In xdx

= 1nx(x1n2x—x)—jl(xlnzx—x)dxx/w
X

= 1nx(x1n2x—x)—j(1n2x—1)dx\/

N
S(x)=In2x g'(x)=Inx
f’(x):l g(x)=xlnx—x
X
S(x)=Inx g'(x)=In2x
£ =+ ()= xIn 25— x
X

= Inx(xIn2x—x)—(xIn2x —x —x)+ CNV~
=Inx(xIn2x - x)—xIn2x+2x+C+

=xlnxIn2x—xlnx—xIn2x+2x+C

=In2x(xInx—x)—xlnx+2x+C
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23

24

2
j1+tan X »

tan® x
j(tan x)_3 sec? xdx

(tan x)_2

=7 VY
2

1 1
=———5—+C
2 tan” x

:—lcot2x+C
2

Alternative 2
1+tan X
I tan’ x
J~sec x
tan’ x

dx

J' COS X

COS X SlIl X
COS X

dx

sin® x
= I (sinx)~ cos x dx

(sm x)7 N

:—l(coseczx) +C
2
1 >
:—E(I—i-cot x)+C
—lcot2 x—l+C
2 2

1
= ——cot’x+C
2

J.(sin3 X +cos’ X)dx

-

MATHEMATICS N6

Alternative 1

J1+tan2x

tan® x

1 tan’ x
= J. ERVE X
tan” x tan’ x

= J‘(cot3 x + cot x)dx

= J.(cot xcot® x + cot x)dx
= I(cot x(cosec’x —1) + cot x)dx\/

= Icot xcosec’x — cot x + cot x)dx

= I(sinz xsin x + cos® x cos x)dx \ v

:'[(l—cos2 x)sinx + (1—-sin® x)cosx dx

= _[sinx—cosz xsin x + cos x —sin? xcos x dx

1 . 1 .
=—cosx+§cos3 x+smx—§sm3 x+CVVVY
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= J’cotxcoseczxdx\/
= —%cot2 x+CAN
4)
1 .
—3 + C is yet another constant
(10)
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Alternative
I(sin3 x + cos’ x)dx

= J.(sinx + cos x)(sin2 X — sin x cos x + cos’ x)dx\/\/\/
= j(sinx + cos x)(l —sin x cos x)dx\/

:J‘(sinx+cosx—sin2 xcosx —cos xsinx dx

) 1 . 1
=—cosx+smx—§sm3x+§cos3x+C\/\/\/\/

2.5

I3tan"1£dx X
3 S@)=tan” % g(x)=3
=3xtan’1£—j 23 3xdx N 1
3 x°+9 3
X 9 f'(x)= N g(x):3x\/
=3xtan”' = - ZIn(x* +9)+ C X
3 2 9
SRR
x“+9 (6)
Alternative
[3tan™*Zdx = 3xtan™? 1
3 1+— - - 3
Fe) =tan ™' = f(x) = —3
s 3 1+%5
=3xtan_1£—§_|" = _dxv
SRt
gx)=3 =2 g(x) =3x
_ -1 X - =t
= 3x tan 1;—;111(1 +?)—|—C\/\/
[36]
QUESTION 3
3.1 6x> +x—1=CBx-DR2x+ 1)
S-sx 4B 5-5x=A2x+1)+B(3x-1)
6x> +x—-1 3x—-1 2x+1 5-5x=2Ax+ A+3Bx-B
5—5x=A(2)1c+1)+B(3x—1)\/ 24+ B =5
when x:—E B=-3+ A-B=5
when x:é A=2+ S A=2 B=-3
Ix+ >~ 5x dx J.x 2 + -3 dx N
6x° +x— 3x—-1 2x+1
=7+—ln(3x—l)——ln(2x+1)+C\/\/\/ (10)
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3.2

MATHEMATICS N6

2x° +6x° —12 A B . Cx+D

x(x+3)(x* +3x+4) x x+3 x> +3x+4
2x° +6x7 =12 = A(x +3)(x” +3x +4) + Bx(x’ +3x+4)+(Cx+D)x(x+3)\/

Ifi=-3 —54+54-12=B(-3)(9-9+4) -12=—-12B .. B=1"

Ifc=0 ~12=A43.4V o A=-1V

equating X A+B+C=2=—-1+1+C=2V S C=24

Ifx=1 246-12=A(1+3)(1+3+4)+B.1.(1+3+4)+(C.1+ D).1.(1+3)
—4=324+8B+4C+4D .. 1)

substituting A=-1;B=landC=2 —-4=32(-1)+8.1+4.2+4D D=3

J' 2x° +6x° —12 J'_ +J- d J- 2x+3
x(x+3)(x* +3x+4) x+3 x’ +3x+4

= —Inx+In(x+3)+In(x> +3x+4)+ CVV (14)

Alternative for constants A, B, C and D

20 +6x" —12= A(x’ +3x" +4x+3x" +9x +12) + B(x’ +3x +4x) + (Cx* + Dx)(x +3)
=AY +64x* +134x +124 + Be® +3Bx* +4Bx + Cx’ + Dx* +3Cx* +3Dx V.o (1)

Equating x’ A+B+C=2 . (2)
Equating x* 64+3B+D+3C=6 ... (3)
Equating x 134+4B+3D=0 ... (4)
Equating constants 124=-12 noA=-1N
A=-1  in(2) B+C=3 =C=3-BY
A=-1 in (4) —13+4B+3D:0:>D:%(13—4B)\/

4=-1;C=3-B and D:§(13—4B) into (3) —6+3B+%(13—4B)+3(3—B)=6\/

-184+9B+13-4B+27-9B=18

4B=-4 . B=1V then C=2Vand D=3V
[24]
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QUESTION 4

4.1

—3y=2x

| & &8

—2x=3y \

=3

ej o el T _ gy

[0e! ey = [3ye ay

-1y -1y

e e |

— 3}. — [3 Rllv ' '\H:
2 T2

e 3
- 4+ [ e ¥ aﬁ,
-2 2
e 3
-

_ 3 _

3

Sy 3 oy
=——ye ' - +C

=3y

=3y c

4 (10)
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4.2 2
dgj— d—y+9y:18e_3x y=1 x=0 andd—y:2;x=0
dx dx dx
PP —6r+9=0"
(r=3)(r-3)=0v
r=3
y, =& (A4 + Bx) or y, =Ae* + Bxe™ \
2
y=Ce ? =—3Ce™" d g/ =9Ce™"
X

5.9Ce™ —6(=3Ce™) +9Ce™ =18¢™*

36Ce™ =18¢™>* C= > \
. 1 —3x
..yp:Ee \/

3x 1 —3x
y=y.+ty, y=e (A+Bx)+Ee \
=1 x=0 1—A+l
Y 2

Differentiating the general solution :

dx

Copyright reserved

1

2:B+3A—3
2

2:B+3(lj—E
2) 2

1 1
= (= +2x)+—e
y=e G+ +-

A==
2

\/

B=27

Y =e” B +3e’ (4 + Bx) —ie_“ V
dx 2

@Y _ ;x=0 2=¢"B+3e’"(4+ B.0) —%e“’

(14)
[24]
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QUESTION 5

5.1 5.1.1

= 2

v fory=2x

v fory = 2Inx

v strip

v area 4)

A=|(x -x)dy \ y=12nx jlnxz% _-_ngi v andfrom yv=1x x=%

= 293—2—-(2-DJ] V =2e-1-2  =243Tunits’ \

4
b

Ay =[ra£4 \ ©)

bxl"'x:

(q-x)ddV =

bl
[—
W
Fay P

-

] _[% J PN

.

b | =

7 Pm—
™
] T

—

I
b | =
£y P— )
ﬁl‘f
I
. |‘r_'
[
&
=

0N 2HesE gV =2.861umits
12 |, 2 12 ;

2801 1 1744
2,437

et

m

I
o | =

=
[

(1)
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52 5.2.1
51
3 - &
iz o
O A i n_
e 2
\\ each graph
\ strip
\ area “4)
522 b b

VX=7rJ-y1 -yidx  orrm Iy dx

H
=7z_|‘tan2 xdx N

0

=0, 674units® (6)
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523 1 4
I =—mp|y'de
=3 p!y

tan® xdx VV

7p

DO | —

N | —

ap| tan® xtan xdx \

tan” x(sec’ x — 1) dx

| —

7p

N | —

ap| (tan® xsec’ x — tan x) dx \

St b N Ot h N O [N O [y

T 37
fan’ x 4 T
7p —tanx+x \/\/=Eﬂ'p : —tanz+z—(0—0+0) \ =0,187p V

0

O | —

(10)

53 5.3.1

hY 4

20

\ graphs
\ strip
\ area (4)
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A:j:ydx or iyl—yzde

a a

532

= jez)‘dx VA

Bt
2 0
eO

-4
e

2 2
=0,491 units®>

I, = _fﬁd‘i v

= [ e e N
0

533 52 JEn 2
=[x‘—— [Zx.—cix:| Ny
-2 - -2 .

-

x E_:: —J‘ xe_:xaix:|‘ \

L o

-2 2 222
(P 1 1] [ 2
€ “.—T——x——.} =€_1.—T
L2 27 4] L 2
= 0.190unis*

Copyright reserved

©)

(7

Please turn over



MARKING GUIDELINE

54 54.1

542
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yt
Lua_ti."f LLW“
s T-{', -4

t’ﬁ,"\‘} 5y % / (34>

\ /

A 3 o
Yy
o e

v water level at 5
v’ height of plate at 4
v point (3;4)
v’ strip

4-0 4
m=—-—=—

3-0 3
Y=y =m(x-x)

4 3

=—x x==

y 3 4 Yy

A
second moment =[r:¢£‘{

t 3
[G—172.2ydy VN
.:I 4

3% ,
;[(25—10_}'+_}‘}Lcﬂ Y
=0

3% S
S [@5y—100" +2%av
“ 0

_ 2 4
31252 102 2 |
2|7 2 4

L H]

B 2 3 P!
3 254——104—+4——0} y
2|77 2 4
=T6m"
T:?:l?mmﬁ'

Alternative:
; w oSt L""ﬂ,’ o - OXAS
>3
7 R T 5 /—L@;_g
N |
]
v Water level at x axis
v point (3;-1)
v height of plate at -1
v’ strip
-1+5 4
3;—-1 0;-5 m= =—
G1)  (0:9) 15 4

4 3
+5=—x\ x==(y+5
y 3 4(y )

se condmoment =T ridd
: (6)
Alternative:
=|;3‘2£(3-—5]aﬁ-~.n
;[1 +3v7d
3yt 5
il AT A Y
204 3,
N i (L) el
31D 5D _x:l I (-5 g W
2| 4 3 | 4 3]
T6m*
=22 2 714m v
-28
(10)
[80]
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QUESTION 6
6.1 2

y=9-x’ Q=—2x\/ (d_yj = 4x7

dx dx
d 2
s=[,1+ (—yj dx
/ dx

9,747units Vv

6.2 b d 2
A, :2ﬂ'[x 1+(—xj dy
y dy
2
x=y ﬂ:3)/2\/ ax =9y*
dy dy

1
Ay:27rJAy3\/1+9y4dy SRR
0
1
A, =§—ZJ.36y3«/1+9y4dy \ or using u =1+9y*
0
_2r2 (1+9y4); | VAN
36 3 o
7 (1+9.0) —(140)2 | ¥
= — )2 — 2
2 (s01p ~(1+0) |

=3, 563units> V
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ALTERNATIVE

=yibetween 0=y <1 =y=x x5 between 0< x < 1

-

2
= A, = fﬂb Eﬂxﬂjl + (:—i) dxV

= dy 1 — 1
o JxE
1 | 1
=~rc- 2rx |1+—dx )
\ x5 :}{d}-)‘_ 1
dx E"Jr%
bl
1 145
=..r 2mx | 3 dx\/ 2 el
o [ 2 dy 1 149x%
N s =1+l7) =1+—==—"7=
Bxs= Sxs=

| 4
2 1 1 —
_ETI-JFD x.—é |1+9xsdx\/

L] i
—_— letu=1+9x3:\~:—:=12x§
=§?rfu xey(1+ 9xs= dx

= dyx = du‘;\/
- L 12 x8
=i?r_|r1xs-.,-'u du N
3 Jo z
12xs
=1f1ﬁu§du
131
s ifx=0=u=1
._L?a
z ifx=1=u=10

=z [105 —1V

= 3,563
[24]

TOTAL: 200+2=
100
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