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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.
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QUESTION 2

2.1

2.2

()ch3)2 —8x

=x* +6x+9-8xV
=x> —2x+9%

=x" =2x+1+9-1
:(x—l)2 +8

1
I(x+3) @

or ax’+bx+c=

x*—2x+9=

2 2
4L9—Q@)44( —2)
4.1 1

=8+(x-1)

da

4ac —b* ( b )2
——+a| x+—

zj.il 2dx\/
8+(x—1)

tan’lx—7]+C\/\/

1
RN

Jln2xlnxdx:1n2x(xlnx—x)—J‘i(xlnx—x)dx\/\/
X

:1n2x(xlnx—x)—-|.(lnx—l)dx\/
=In2x(xlnx—x)—(xInx—x—x)+ CVV~
=In2x(xInx—x)—xInx+2x+CV

Alternative
I In2xIn xdx

= lnx(xmzx—X)—J.l()clnbc—x)dx\/\/\/
X

= 1nx(xln2x—x)—J‘(ln2x—1)dX\/
=Inx(xIn2x —x)—(xIn2x—x —x) + CNV~
=Inx(xIn2x —x)—xIn2x +2x + CV

=xlnxIn2x—-xInx—-xIn2x+2x+C

=In2x(xInx —x)—xlnx+2x+C
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f(x)=1In2x g'(x)=Inx
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g(x)=xInx-x

fx)=nx
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2.3 J-1+ tan’ x
tan’ x

I tanx sec 2 xdx N

(tan x)i

= VY
2

1 1
=———7+C
2 tan” x

:—lcot2x+C
2

Alternative 2

1+tan

'[ tan’ x
seu X
Itan

1 cos’ x |
zj ————dx

Ccos™ X sin” x

Cos X
z_[ ———dx N

sin” x

= 'f{sin x) " cosxdx

_ (sin x)
-2

+CN
1 .
= _E{COS ecx)+C

1 5
= —5{1 +cot x)+C

1 . 1
——cottx——+C
2 2

1 5
= ——cot x+C Because

24 I(sin3 x +cos’ x)dx

-
MATHEMATICS N6

Alternative 1
J~l+ tan® x

S Ix
tan’ x

tan” x
7'[[{311 X $] g
= J. (cot® x + cot x)dx
= J. (cot x cot” x + cot x)dx
= J (cot x(cosec’x —1) +cot ,\') dx
= '[ cot xcos ec” x — cot x + cot x)dx
= '[ cot xcos ec’ x dx

:—lcot2 x+Cv
2

(4)

1 .
ey +C is yet another constant

= J.(sinz xsinx + cos® x cos x)dx Vv

zj(l—cosz x)sinx + (1—sin® x)cosx dx

. 2 . . 2
:J.SIHX—COS' Xsln X+ CcoSX—sSIn”™ XCcOSX dX\/\/

1 . 1 .
=—cosx+gcos3x+slnx—§sln3x+C\/\/\/\/
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Alternative
J(sin3 x4 cos’ X)dx

=I(sinx+cosx)(sin2x—sinxcosx+coszx x VA
=I(sinx+ cosx)(l—sinxcosx)dx\/

. ) 2 . \/\/
=|(sinx + cosx —sin” xcosx — cos” xsinx dx

=—cosx+sinx—ésin3x+§c053x+C\/\/\/\/

2.5

J‘Stan’l idx N
3 d _ —l_ ’ _
f(x) =tan 3 g'(x)=3
:3xtan’1£—j 23 3xdx N 1
3 x +9 ' 3
x 9 J'(x) = o v g(x)=3xV
=3xtan' = —=In(x* +9)+ C 1+
3 2 9
B 3
%249
Alternative
_rEtan_l;—rdx:Extan_l%—f xxzdx 1
1+ 3
Y ‘f[:r;j=tem'1E = f'(x)= 3 —
3 14+%
9
=3xtan_1——;_lr ;:izdx
2 1+L /
g'(x)=3 = g(x) =3x
_ —1 x 5 :r1
= 3xtan E—Eln(l-l-?)-l-f.'/‘/
QUESTION 3
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3.1 6x° +x—1=0CBx—-D2x+ 1)V
5-5x _ A4 B
6x" +x—1 3x-1 2x+1 5-5x=A2x+1)+B(3x-1)

5—5x=A(2x +1)+BBx -1
| 5-5x=2Ax+A+3Bx-B
when x = —5 B=-3+

24+ B=-5
1
when X—E A=2+ A—-B=5
J.x+idx=jx+ +idx\/\/-‘-14:2 B=-3
6x  +x—1 3x—1 2x+1
:'; +%ln(3x—1)—%1n(2,r+1)+C\/\/\/ (10)
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3.2 2xT +6x7 —12 A, B C+D J
X(x43)(x +3x+4) x x+3 xT4+3x+4

2% 4637 =12 = A(x +3)(x7 +3x +4) + Bx(x” +3x+4) = (Cx + D)x(x +3)V

Ifx =3 —54+54-12=B(-3)(9-9+4)V —-12=-12B L B=1v

Ifx =0 —12 = 4.3.4 nA=-1N

equating ¥ A+B+C=2=-1+1+C =2V S C =2+

Ifx =1 2+6-12=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=-1B=landC=2 —4=32(-1)+8.1+4.2+4D D=3V

j 2x +(’I;Y_ —-12 :j__](f'{ +J. ] (i-\"f’j ..2x+3 ﬂ{-\’\‘:
X(x+3)(x" +3x+4) X x+3 YA dved

= —Inx+In(x+3)+In(x’ +3x+4)+ CVV~ (14)
Alternative for constants A, B, C and D

20 H 67 —12= A #3307 4+ 37 +9x +12) + B(x + 337 +4x) + (O + Dx)(x +3)

= Av 64 +134x +124 + By 3By +4Bx + Cx' + Dy’ +3Cx 3Dy V... (1)

Equating x’ A+B+C=2 ... (2)
Equating x° 6A+3B+D+3C=6 ............ (3)
Equating x 134+4B+3D=0 . (4)
Equating constants 124 =-12 oo A=-IN
A=-1  in(2) B+(C=3 = (C=3-8
A=-1in (4) —13+4B+BD:0:>D:%(13—4B)'\"

A=-1;C=3-B and D:%(‘13—4B) info  (3) —@+3B+%(13—4B)+3(3—3):6-\"
18498 +13-4B+27-9B=18
4B=-4 . B=1V then C=2"Vand D=3V
[24]

Copyright reserved Please turn over



MARKING GUIDELINE -8-
MATHEMATICS N6

QUESTION 4

4.1

—3y=2x

| & &

—2x=3y l
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ej = L’I T _ g

DEJM‘&T: 3ve ¥y
[0e ™ ay = [3re™d
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e
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o 3 oy
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Iy v -
: - —()L+9.1'=18¢"" v
dx” dx

P —6r+9=0

(r=3)(r—-3)=0x
=3V

vo=e(A+ By) or y =Ae" + Bxe N

R T f!‘rl' P fl'r- W -
yv=Ce "N —==-3Ce "N —=9Ce¢ " N
dx d”
S9Ce ™ —6(=3Ce ) +9Ce ™ =18¢
e A oo h — L
36Ce " =18 SO =—N
2
Vo= = N
2
V=1 4+ 1':U'_""(,4+B.\"}+:e K
1 I
y=1 x=0 1=A4+— SoA==N
' 2 2
. . . dv s . .3
Differentiating the general solution :T: ¢"'B+3¢(A+ Bx)— q
dx
dy R A 30 L3
—=2:x=0 2=¢"B+3¢"(A+B0)——¢ "
7AY 2
3
2=B+34-=
2
NE 3
2=B+3|—|-=  ~B=2V
2 2
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QUESTION 5

5.1 5.1.1

v’ fory=2x

v for y = 2Inx

v’ strip

v area ))

b ¥
A:[{Jcl—xl)dy | v=12nx i]nx:% Sx=e¢r Y andfrom y=2x x:%

1 ¥ .
A=[( -L)dy W
p 2
r 2
roaT
- zei—y—] \
4

g j‘ | |
= 2&—%—(2—0)]@ =2e-1-2  =2.43Tunits"

Am—.r = l[}’df{ A ©9)

=_fﬁ—+x1(x1—x1)dﬂ' =%jxf—ﬁ¢vﬂ'

a

II[ET] [ Ta‘u'\"‘a"‘u‘
fa* P

0
2.861

— =1 174
2,437 (11)

Hln—-

k2 |

3 i
} - 1[91—12—2—{1—&)} v =2,86lunits*

Xx
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5.2 5.2.1
522
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b X

N

+ s ey,
(o A W e
——
4 2
\\ each graph
\ strip
\ area 4
b b
V.= JIJ.yIZ — yydx orrw J.yzdx\/
: :
:ﬂjtanzxdx\/\/ ﬂftanzxdx
0
0

I

| (sec” x—1)dx

O =N

:]Z-[tanx_x]g \/\
T 72'/1
—rz|tan=——-=|
Eed

=0,674units® (6)
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523 Lo,
I = EFE}OJ.I-' dx N

i

tan’ xdx

b | —

ap

[ S

2 2 |
tan” xtan” xdx \

r | —

P

|

tan” x(sec” x —1)dx \

b | —

ap

ey e |y

bl 2 bl I‘
(tan~ xsec™ x —tan” x)dx

2| —

ap

e te— e |

I | tanx L tan}Z T ‘ .
=—7p —tanx+x| VW=—mp —tan—+——(0-0+0) |V =0.187p
3 2 3 4 4

2 I
(10)
53 5.3.1
3/]\
|
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© 2%
\ graphs
\ strip
\/ arca (4)
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532 b b
A:jydx orjyl—yzde
2
= J‘e*z'ra’x VA
0
—2x 2
_ {e_} J
-2 |
-4 0
_e e
-2 2
= 0,491 units’ \
.? ]
I,=[rdd
a
= [x:e':xaix R
0
533 g—]x E—]x !
=|:x:—— [2x.—dxj| N
-2 - -2
0
[ e 1z : |
x - [xe ‘“cix:| v
-2
i 0
2L 4 —[g aix:| y
—2 —2 -2

= 0.190umizs*
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v water level at 5

v height of plate at 4
v point (3;4)
v strip
4-0 4
_4-0_4
3-0 3
y=y =m(x—x)
4 3
=—x x==
Y 3 4y

-]
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Alternative:

v Water level at x axis
v point (3;-1)

v height of plate at -1
v strip

(3:-1)  (0:=5)

4 3
+5=—x "V x==(y+5
y 3 )

_—1+5
3-0

m

2y
3

secondmoment = | riad

(6)
Alternative:

= f;-:.iéu-—i]{:ﬁ- VYA

(10)
[80]
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QUESTION 6
6.1 » 2 N\2
p=9—x’ ﬂ =-2xV (d—lJ =4x*
' dx \ dx

I+ [%] dx
ax

1+ (ﬂ] =1+4x° N

dx

- jm dx N+ - J 4(£ - Y
d 0

9,747units v (12)

6.2

gl

ﬂ.] &
dx |
A = ZJTIX 1 +[IJ dy N

x=y’ LN gyt
' dv 7 dy '
1o & =1+9y*
dy |

1
A = 2:?J' Vi1+ 9y dy VAN
0
27 [ s L
A = —ﬂ_—J‘B()_v"qH +9y*dy Vorusingu=1+9y*

369

3 |
= i_z—§|:(l + 9'1.!4 )E :|0 \.‘" \.‘i

jf@y+augu+oﬁ}ﬂ

27
=3,563units” (12)
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ALTERNATIVE

=y® between0 <y <1 =y =x= between 0< x < 1.

.4

= A, = I: Eﬂxdll + (%)‘ dx\/

z dy 1 -2 1
y=x2= ——="X 8=—3
dx 3 EIE
1 | 1
=jD 2mx [1+—dx
' GxE do 2 1
- -4
dx 5T
3
1 1459xs
= [ 2nx || +— dx . s
0 N 9= N R - .. 1 145xE
—

oz 11 || el
_Eﬂfﬁx'x_i 14 9x= dx

g

& i
let u=1+9x: =}Z—:=12x§

- | 4
_2 1 = 2
—Eﬂfuxsdl—l-?xsdx\/ o gy = B
1225 A/
2 1 2 — du
:—‘R’_r XE U T
30 125
=1_|"mu§du
18 71
[Eliﬂ' ifx=0=u=1
— T |uE
T E
= 1y e _
ifx=1=u=10
=5 [10s 1]
= 3,563,

[24]
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