higher education
& training

Department:
Higher Education and Training
REPUBLIC OF SOUTH AFRICA

MARKING GUIDELINE

NATIONAL CERTIFICATE
APRIL EXAMINATION
MATHEMATICS N6

6 APRIL 2016

This marking guideline consists of 17 pages.

Copyright reserved Please turn over




MARKING GUIDELINE 2- T980(E)(A6)T
MATHEMATICS N6

TOTAL: % =100

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

QUESTION 1
1.1 z=-5x"y’ —y* +3x%y
5(a 5 v v v
4
—| = |==(~10x’y -4y’ +3x°
ﬁx(ayj 8x( Ty *)
=-30x° 4
30x°y + 6x (4)
1.2
=2
R
I=VR"
v v
Alza—IAV+a—IAR
ov OR
v v
=R'AV -VRAR
1 /V
=—AV -—AR
R R
v v
1 30
= ——(=5) = (=8)
(10) (10)
=19 A o (8)

[12]
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QUESTION 2
2.1 y = Isin“ 5xcos’ Sxdx
v
= I sin® 5x cos® 5x.cos Sxdx
v

:J' sin* 5x(1—sin” 5x)cos Sxdx

= %I sin® 5x(1 —sin” 5x)5cos Sxdx

v v v

v v
1[sin®5x sin’ 5x

- - +c
5 5 7

OR

OR

y = J‘sin“ 5xcos’ Sxdx
v
= I sin® 5x cos® 5x.cos 5xdx
v

=I sin* 5x(1—sin” 5x)cos Sxdx
v v v v

=I sin® 5x.cos 5xdx — I sin® 5x.cos 5xdx

v v v v

1 sin’5x 1 sin’5x
=_. —— +c

5 5 5 7
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u=sinSx
du =5cos5xdx

u =sinS5x

du = 5cos5Sxdx
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1
R et
=—x’ +16x
=—(x"-16x) Y
v v
= —{(x~8)" ~64]
=64—(x-8)° v

1
—[——
J‘w/64—(x—8)2 )

=sin”' (Cani)} +e Vv

v

2.3 y = I sin® mxdx
ZI(sinzmx)zdx v
1 1 2
ZI(———COS2mx) dx v
2 2
= I (l — lcos 2mx)(l _1 cos 2mx)dx
2 2 2 2

= I (l - lcos 2mx + 1 cos’ 2mx)dx v
4 2 4

v v v v v
1 1 sin2mx 1 {x sin4mx}
= +cC

4~ 27 2m 4|2 8m
1 sin2mx x sindmx
+ =+ +c

4 4m 8 32m
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2.4 _[ .2 .
y J. e?.cos3xdx Fx)= o2 o'(x) = cos 3x
v v in3
' 1 % 2(x) = sin3x
_[ydx— 2(sm3x) J-_ s1n3x)dx f(x)zze 3
| x 1. v f(x)=e§ g'(x) =sin3x
=—¢? sin3x—gjez.sin3xdx | : (x)__cos3x
f=ce & 3
v v
= leg sin3x —l e?. ——COS3X —J-leg. - c0s 3x dx
6 3
v v
1 2. 1 = 1 z
=—¢? sm3x+—ez.cos3x——f e?.cos3xdx
36
1 =le5 sin3x+ieg.cos3x—il 4
8 36
v
3—71—16 s1n3x+Le .cos3xv
36 8
v v
=ﬁ(lei sin3x+Le§.cos3x)+c
73
=0,973(0,333¢2 sin 3x + 0,054¢2.cos3x) + ¢
=0,324¢? sin3x + 0,054¢2.cos3x + ¢
OR
y = J. e2.cos3xdx i
v v g'(x)= e?
x x x) =cos3x x
Iydx =2e?cos3x — J‘(—3 sin3x)2e?dx f,( ) ) e? x
Y f'(x)=-3sin3x g(x) =" =2¢?
1
=2e?cos3x + 6I sin3x.e2dx 2
v v ] X
N N N f(x)=sin3x g'(x)=e?
=2e? cos3x + 6| sin3x.2e? — j3cos3x.2e2dx f'(x)=3cos3x x
g(x)=2e?

v v

X

=2e? cos3x +12sin3x.e? — 36I cos3x.eldx
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X X

I =2e2cos3x +12e2.sin3x — 361 v
v
5. 37.0 =2e? cos3x +12e2.sin3x v
v v

X X

I= %(2e2 cos3x +12¢2.sin3x) + ¢

X X

= 0,054¢> cos3x +0,324¢? sin3x + ¢ (12)
[36]

QUESTION 3

— x> +3x+4
x(1-2x)°
—x2+3x+4:£+ B N C v
x(1-2x)? x  (1-2x)> (1-2x)
— x> +3x+4=A(1-2x)* + Bx + Cx(1-2x)
Let x=0;, .. A=4 v

Let x=+: ~B=21 (105 ¥
2 2

3.1

v

—x*+3x+4=A-4Ax+44x° + Bx + Cx-2Cx> v
Equate coeff of x°: C=% 85 v

21 17

4dx+I %dx+J‘ 2 dx v
(1-2x) (I-2x)

x
v v v v v

-1
=4lnx—%.&—¥ln(l—2x)+c

-

—alnx+—2 T hasoxy4e
41-2x) 4

225 _ 1,4441n(1-2x) +¢
(1-2x) (12)

=0,4441nx +
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10x* +7x+1
32 [
2x +1)(4x-1)
10x* +7x +1 _Ax+B,  C v
x> +1D)(@A4x-1) 2x*+1 4x-1
10x> +7x +1=(Ax + B)(4x 1)+ C(2x* +1)
10x2 +7x +1=4Ax> +4Bx — Ax — B+2Cx* +C v
let x= 1 C=3 4
4
Equatecoeff of x*: A=1 v Equate x: B=2 v
x+2
J.2x +l J.
v
I _[ dx + idx
2x? +1 2x? +1 4x—1
v v v
~ L e+ 2LLJ arctan\2x + > In(4x—1) + ¢
4 V2 4 (12)
[24]
QUESTION 4
4.1 i
ZSinxd—y — y(sin2x) = 2sin x
dx secx
dy y(2sin2x) 1 v
dx 2sinx secx
v
dy y(Zsinxcosx) 1
dx 2sinx secx
d—y—y.cosx=cosx v
dx
v
eI—cosx.dx _ e—sinx v
ey = J.e*““.cosxdx v
=—e¢ —sinx +ec v
e—sinO'(l) - _ —smO +c
s.c=2 v
efsinx.y — _efsinx + 2 / (10)
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4.2 d? d
2 7246y =2x+3
dx dx

y.: m —=Tm+6=0 B

(m—-6)(m—-1)=0
m=6, m=1
Ye=Ae™ v
Tofindy, ..y =Cx+D vV

d_y:C v
dx
2
d{:O v
dx

0-7C+6Cx+6D=2x+3 v

C =% (0,333) v

~7C+6D =3 .-.D:% (0,389)
Ly =Ly 8

v
y:Aeé)‘+Bex+lx+§
39

1:A+B+§ LA+ B= v

N o~

@ _ 64e® + Be* +l
X 3

2=6A+B+%

S A=0311 (1—) B
45

v
and B=-0,2 —ior —lj
45

—H éx_lex+lx+§ /

y=—e
45 5 3 9
y=0,311e*" —0,2e* +0,333x + 0,889
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QUESTION 5

5.1 5.1.1 3
X

- (31) and (1;3)

(6)
v v v
5.1.2 AV, =2mx(y, =y ) x Ax
v

V,= 27z'|.13 x(y, =y, )dx Incorrect limits: max 7 marks

v v
= 27ZJ-3 x(—x+4- é)a’x
! X

= 272"'-13(—962 +4x-3dx v

x*  4x? ’
=27 —-—+—-3x v
3 2

= 27{— % +2(3)* - 3(3)} —~ [— % +2(1)° - 3(1)}}

=2,6677 units’ or 8278 or gﬂ' units’ ¥

(10)
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5.2.2
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51y
4] xr = g /
2 y = tanx
(V' 11\
N v
v
— o 300 op 9p° 210° 2400 X
Ax
v
N
AV =m’Ax v
v
z Incorrect limits: max 3 marks
V.=rx .[03 y? dx
[ an?
=7 J.O (tan” x) dx
z v
= 7z(tan x — x) ]03
=7 (tanz—z)—(tanO—O) v
3 3
=0,6857 units’ or 2,152 units’ v
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5.2.3 AM = 71p° Ax x x
v Incorrect limits: max 8 marks
E
M, = ﬂJ.xyzdx
0
z S(x)=x g'(x)=tan’ x
4 '
= 7Z'J. x(tan” x)dx S(x)=1 g(x)=tanx —x
0 v v

= ﬂ{[x(tanx — x)]? — IOZ (tanx — x)dx}
v v

n 2
= 7 [x(tanx — x) ]2 - [lnsecx - %}

Wy

0

T \2
=z Z(tanz—z) - lnsecg—2
373 3 32 v

=0,5727 units> or 1,798 u’ v

T 1,798 v
2,152
. v
= 0,836 units (12)
5.3 5.3.1 2x? =3x
2x* =3x=0
x(2x-3)=0
x=0; x=E v
2
1V 39
=0 =4— ~(0;0) and (=;=
y y=47 (0,0 (2 2) ©)
v
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A

5.33

534
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AA:(yz _yl)Ax

v

= [i (v, =y Jix
(3x -2x? )rlx

2 3

Incorrect limits: max 3 marks

v

o= 2

1
2

30
2

307 2’ B 2)°

2 3

}_

v

= 0,542 units® 6)

Incorrect limits: max 5 marks

30"

4

20
5

3 20)°
4 5

}_

0316 units® v (8)

;_0316

0,542

=0,553 A v ()
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y
(52 v v (5:2) v
\ v /
Av 1 (e 2
Y= _ Vo= N
X—x, X,—X
y-0 2-0 v
x—2 5-
2
=—(x-2
y 3( )
3 3
Lx==y+2 Vv dA=2(=y+2Ddy or ..dA=By+4)d
4 (Zy )dy By +4)dy ©)
2
jordA
v v v Incorrect limits: max 4 marks
2
=[(2-»@y+4)dy
= [[(6y+8-3y> ~4y)dy v
2 3 272
Z| O g, A,
2 3 2 |
2 3 2
_[62 553 4
2 3 2
=12 units® v (6)
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543 J‘: 2dA
v v Incorrect limits: max 5 marks

2
=[ 2= Gy+4)dy

:ﬁiIZy—IZyz+3y3+16—16y+4y2yb’/

2 3 4 2 372
= 12y _12y +3y +16y_16_y+4i v
2 3 4 2 3

0
4
=|:6(2)2 —4(2) + % +16(2)-8(2)* + %(2)3} 4
=14,667 units* v
14,667 v
12
=1,222 units v (8)

y =

Or alternative method

5.4 5.4.1 Y ]y

v
5 P 3 2 B [) 1 2 3 4 5
v
A =

(x;»)
v

YW _Va™h
X=X  X,—X
y-0 -2-0
x-5 2-5

2
y 3( )

3 3
LX==y+5 v L dA=2(Zv+5)dy or ..dA=(By+10)d
X=2y (2J’ )dy By +10)dy ©)
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542 v v v

0
:J_z y(3y +10)dy Incorrect limits: max 4 marks
=[" Gy*+10p)dy v

0
-2

3 2
3 2 3 2

_13(0) N 10(0)" | | 3(=2) N 10(-2) v

3 2 3 2
=-12 units® v (6)

543 v v
0

=J:2y2(3y +10)dy Incorrect limits: max 5 marks

0 3 2
=[4(3y +10y7)dy v

4 370
)

4 3
4 3 4 3
_[30° 100y [3-2)* 10207,
4 3 4 3
=14,667 units* v
= 14,667
=_" v
ST
=-1,222 units v (8)

[80]
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QUESTION 6

6.1 x=5(cost+tsint)  and y =5(sint —tcost)
dx fy

. . d :
?:5(—smt+tcost+smt) v ?:5(cosl+tsmt—cost)/
t t

Or %:—SSint+5tcost+SSint OR %:SCost+5tsint—SCost

=5tcost v =5tsint v
dx Y’ ) (dyjz .o
— | =(5tcost — | =(5tsint
(dtj ( ) ” ( )

dx Y’ dy ’ S 2 2
— | +| = =25t"cos” t+25¢t"sin“ t v
dt dt

= 25¢*(cos” t +sin’ 1)
=25V

T980(E)(A6)T

« |(dxY (dyY
S = J‘ (_XJ + [_yj dt Incorrect limits: max 9 marks

6.2 y=A/16x

A =27 L“y [x+4 dx v Incorrect limits: max 9 marks
x

Copyright reserved
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v

1
= 2ﬂ£44x21/x+4dx
X

= 872'..‘14 Nx+4dx v

4 1
= 87[_[1 (x +4)2dx

4
3
(x+42 |

=8 g
2 |

l67z_ N
=—1|(x+4)?

1

=—|® - (5)2} d

=61,051 7 units®> or 191,798 units? v/ (12)
[24]
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