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MATHEMATICS N6
TIME: 3 HOURS

MARKS: 100
INSTRUCTIONS AND INFORMATION
1. Answer all the questions.
2. Read all the questions carefully.
3. Number the answers according to the numbering system used in this question paper.
4. Questions may be answered in any order, but subsections of questions must be
kept together.
5. Show all intermediate steps.
6. Write down all the formulae used.
7. Only use a black or blue pen.
8. Write neatly and legibly.
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QUESTION 1
11 PR 0z 0z 7 2
If z=1/Xx*—y?prove that x—+y— = /x>~y
x oy (3)
1.2 Given x=6cos@ and y=6sin@ determine, in terms of 6
1.2.1 dy .
dx (2)
1.2.2 d2y
dx? (1)
[6]
QUESTION 2
Determine j ydx if.
2.1 y =(1+tan® 3x)(sec” 3x—1) @)
2.2 y =sin"bx ® (5)
2.3 y =+6Xx—X° (4)
2.4 4(3 j
y=c0s"| =X
2 (4)
2.5 y = xtan x+Insecx 3)
® [18]
QUESTION 3
Use partial fractions to calculate the following integrals:
3.1 I(X+3)(X_4)dx ®
2x° —x* —6x (6)
3.2 J 3x* +16x + 26 N
(x—2)(x* +3x+4) (6)
[12]
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QUESTION 4
41 Calculate the particular solution of @y = 1 at(2; 0)
dx xInx x
4.2 2 .

QUESTION 5

5.1 5.1.1

512

513

5.2 521

5.2.2

523

5.3 5.3.1

5.3.2
5.3.3
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Determine the general solution of a7y + dy 6y =2e

x> dx

Make a neat sketch of the graphs of

y=sinxandy=1+sinx for 0<x<rx

Show the area bounded by the graphs, the y-axis and the line x=r.

Show the representative strip/element that you will use to calculate the
volume of the solid generated when this area rotates about the x-axis.

Calculate the volume described in QUESTION 5.1.1

Calculate the volume moment about the y-axis as well as the distance of
the centre of gravity from the y-axis.

Make a neat sketch of the graphs of y=e*and y=¢e7".

Show the area bounded by the graphs and the lines x=1and x =3. Show
the representative strip/element that you will use to calculate the area.

®

Calculate the area described in QUESTION 5.2.1

Calculate the area moment about the y-axis of the area described in
QUESTION 5.2.1 as well as the distance of the centroid from the y-axis.

The line y = 4 intersects the graph of y =(x—3)°
at the points (1;4)and(5;4) ®

Sketch the graph and show the area bounded by the graph and the
line y = 4. Use a representative strip PERPENDICULAR to the x-axis.

Calculate the area described in QUESTION 5.3.1

Calculate the second moment of the area about the y-axis of the area
Described in QUESTION 5.3.1
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54 54.1 The cross section of a water canal is in the shape of a trapezium. A sluice
gate of height 3 m is vertically placed in the canal. The gate is 4 m wide at
the bottom and 8 m wide at the top. The height of the water level in the
canal is 5 m. .

Make a neat sketch of the sluice gate and show the representative
strip/element that you will use to calculate the first moment of area of the
gate about the water level.

54.2 Calculate the first moment of area of the gate about the water level.

54.3 Calculate the depth of the centre of pressure on the sluice gate if the second
moment of area of the gate about the water level is given as 213 units*

QUESTION 6
6.1 y?
Calculate the length of the curve x = Tfrom y=0toy=4

6.2

®

Calculate the surface area generated when the curve y =2sinx from x = 7 tox=x

rotates about the x-axis.
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TOTAL:

(3)
(4)

(1)
[40]

(6)

(6)
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MATHEMATICS N6

FORMULA SHEET

Any applicable formula may also be used.
Trigonometry

sin?x +cos?x=1

1 + tan® x = sec? X

1 + cot? x = cosec? x

sin2A=2sin Acos A

c0s 2A = cos?A - sin’A

tan 2A = Zta—nf

1-tan® A

sin? A =% - % cos 2A

cos? A =Y + Y% cos 2A

sin (A+£B) =sinAcosB £sinBcos A

cos (A+B)=cosAcosB ¥ sinAsinB

tan A + tanB
1¥ tanAtanB

tan (A£B) =
sin A cos B =% [sin (A + B) + sin (A - B)]
cos Asin B =% [sin (A +B) - sin (A - B)]
cos A cos B =% [cos (A + B) + cos (A - B)]

sin A sin B =% [cos (A - B) - cos (A + B)]

Sin X
tanx =
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f(x) a4y (X) [ f(x)dx
dx
Xn+1
X" nx" 1 +C  (n#-1)
n+1
n d n n
ax a—Xx a [ x" dx
dx
ax+b
e ead 4 (ax + b) de— +C
o 2 (ax+b)
dx
d adx +e
a®re a®*e Ina.— (dx +€) 5 +C
dx Ina.— (dx +e)
dx
In(ax) ii ax xlnax-x+C
ax dx
ef( ef(X)i f (X) -
dx
£ () f(%) d
a a ‘.Ina— f(x) -
dx
In f(x) BES i
f(x) dx
. cosax
sin ax a cos ax - +C
a
: sin ax
COs ax -a sin ax +C
a
tan ax a sec? ax i [sec (ax)] + C
a
cot ax -a cosec? ax Lin [sin (ax)] + C
a
sec ax a sec ax tan ax 1 In [sec ax + tanax] + C
a
1 ax
Cosec ax -a COsec ax cot ax 3 In [tan (?ﬂ +C
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f (X) % f(x) [ f(x) dx
sin f (X) cosf(x). f'(x)
cos f (x) -sinf(x). f'(x)
tan f (x) sec? f(x). f'(X)
cot f (x) -cosec?f (x) . f'(x)
sec f (X) secf (x)tanf (x) . f'(x)
cosec f (x) -cosec f (x) cot f (x) . f'(x)
. £ (x)
sint f (x)
-1t
) -f' (x)
cos™ f (x)
- L1012
. £1(x)
tan™ f (x) T (x)]2 1
] - (x)
Lf o
cot™ f (x) [f(x)]2+1
] f' (x)
sect f (x)
F0 [T 0P -1
. -1 (x)
cosec f (x)
fOONLHx01% -1
sin’(ax) x _sin(2ax)
2 4a
cos?(ax) X sin(2ax) e
2 4a
tan?(ax) itan (ax) - x+C
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f (X) % f(x) J f(x)dx

cot? (ax) - -écot(ax)—x+C

[0 g () dx = f(x) g(x) - [ " (x) g(x) dx

n+1
J[f(x)]”f'(x)olx:“rg’?]1 +C  (n#-1)

| T gx = n f(x)+C

f(x)
J.—dx :lsin'lgjtc
a2 _p2x2 b a
.[ 5 dX2 Zzitan'lg C
a“ +b°x a a

dx 1 a + bx
.[2 7.2 In +C
a‘ —b“x 2ab a — bx
2
%w/xzibzi%ln [x+1/x24_rb2]+C

dx 1
I—:—In [bx+w/b2x2 ia2]+C
Joixtza? b

_[ x> +b? dx =
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Applications of integration

AREAS

b b
A= ydx; Ac= [ (v - yo) dx

b b
Ay :'[a xdy ; Ay ZJ‘a (x4 = xz) dy

VOLUMES

V, :72'.": y2dx ; V, Zﬂj: (yl2 -~ yg)dx 'V, = 2ﬂf: xydy

Vy = nf: xzdy Vy = n.f: (xl2 - xg)dy Vy = ZﬂJ: xydx

AREA MOMENTS
Aq _x =TrdA Am_y =TrdA
CENTROID
b b
o An_y :Ja rdA. - AL Z_[a rdA
A A A A

SECOND MOMENT OF AREA

|X=j: r’dA |y=j:r2dA

VOLUME MOMENTS

vm_xzj:rdv LV, :j:rdv

CENTRE OF GRAVITY

b b
Vm—y _ .[a rdv Vi — a rdv

)_(: ; y: X:

\Y \Y \Y \
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MOMENTS OF INERTIA
Mass = Density x volume
M=pV

DEFINITION: | = m r
GENERAL: |=jbr2dm= jbrzdv
) a P a
CIRCULAR LAMINA
1
==mr
2

leb o 1 by
I_EIar dm_EpIar dv

1 b 4 1 b 4
IX—Epﬂjaydx Iy—Epﬂjaxdy

CENTRE OF FLUID PRESSURE

j: r’dA

<l

i j: rdA

fx) A B . C Z
(ax+b)" ax+b (ax+b)? (ax+b)® " (ax+b)"

f (x) A B C D

E F

(ax +b)® (cx +d)? - ax+b+(ax+b)2 i (ax + b)? +(cx+d)+

f(x) _ AX+F B C

5 = — + + 5t
(ax® + bx + c)(dx + e) ax“+bx+c dx+e (dx+e)

b dy )’
AX:IaZHy 1+(d_§j dx

2
c dx
szjd 21y 1+(d—yj dy
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(cx + d)? i (cx+d)?

z

(dx +e)"
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/ 2
= Ib 272X .1+ (ﬂj dx
a dx

=12 |2 (2]

ﬂ_i_ Py-0Q - yej'de ZJ‘ erde dx
dx

y=Ae"" +Be?*r £,
y=e"(A+Bx) L=,

y = e®[Acosbx + Bsinbx] r=ax=ib

d’y d (dyj do

a2 do ldx) dx
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