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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 the intermediate steps.

6. Round off calculations to THREE decimals.

7. Write down ALL the formulae used.

8. Questions must be answered in BLUE or BLACK ink.

Q. Work neatly.
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QUESTION 1

11 Given z=cosz(x2y2)

Determine Z—Z

X
1.2 Given z=sinY
X
Determine a
oy
1.3 The sides of a right-angled triangle are x and y while the hypotenuse is r.

T1040(E)(J25)T

()

1)

Calculate the approximate change in area if x increases from 3 to 3,2 and y decreases

from 4 to 3,8.

QUESTION 2

Determine [y dx if :

2.1 y=x2Inx?
2.2 y = xtan® x
23 yo—t
' X(x—=1)+1
2.4 y= 1
tan* %
4
25 y = sin® 3xcos® 3x
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QUESTION 3

4 T1040(E)(J25)T

Use partial fractions to integrate the following:

I 3x* -3x+7 dx
31 (3x+1)(x* —2x+2)
x? —7x+15
dx
32 J.(x?’ —6x° +9x)
QUESTION 4
4.1 Calculate the particular solution of In X%+X—COSX =0 when X =% and y=2.
X X
2
4.2 Find the general solution of 3 d 2’ +ﬂ—2y =X* —x+5.
dx® dx
QUESTION 5
5.1 5.1.1 Sketch the graphs of y=2 In%. Show the area bounded by the graph, the
lines x=0,y=0 andy=3. Show the representative strip/element that
you use to calculate the volume when the bounded area rotates about the
X-axis.
512 Calculate the volume of the solid of revolution when the area described in
QUESTION 5.1.1 rotates about the x-axis.
513 Calculate the volume moment about the y-axis of the solid generated
when the area described in QUESTION 5.1.1 rotates about the x-axis.
Also calculate the distance of the centre of gravity from the y-axis of the
solid.
. . . : 1, 1
5.2 5.2.1 Determine the points of intersection of y = 2 x“and y= Z(X +2).
Sketch the two graphs and show the area enclosed between the graphs.
Also show the representative strip/element perpendicular to the x-axis that
you use to calculate the enclosed area.
5.2.2 Calculate the area described in QUESTION 5.2.1.
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5. T1040(E)(J25)T

5.2.3 Calculate the y-ordinate of the centroid of the area described in
QUESTION 5.2.1.

5.3 531 Sketch the graph of y = e™*. Show the area bounded by the graph, the
lines x=1, x=0 and y=0. Show the representative strip/element that
you use for calculations.

532 Calculate the moment of inertia about the x-axis of the solid obtained
when the area described in QUESTION 5.3.1 rotates about the x-axis.

5.4 54.1 A sluice gate in the shape of an isosceles triangle is vertically placed with
its vertex down in a water canal of the same shape. The height of the gate
IS 4 m and the depth of the water in the canal is 5 m. The gate is 4 m wide.
Make a neat sketch of the cross-section of the canal and show the
representative strip that you use for calculations.

54.2 Calculate the area moment of the sluice gate about the water level by
means of integration.

54.3 Calculate the second moment of area of the sluice gate about the water
level by integration as well as the depth of the centre of pressure on the
gate.

QUESTION 6

X 1 x> 1 .

6.1 Calculate the length of the curve y=—+— y=—+—from the point

6 2x 6 2X

X =1t x=2.

6.2 Calculate the surface area generated when the curve y=cosx 0 < x é% rotates

about the x-axis.
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MATHEMATICS N6

FORMULA SHEET

Any other 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
_ 2 -2

cos 2A = cos“A - sin“A

tan 2A = 2ta—n£6\

1-tan“ A

sin? A = % - % cos 2A

cos? A=Y + Y cos 2A

sin (A+B) =sinAcos B £sin B cos A

cos (A+xB)=cosAcosB F sinAsinB

tan A+ tanB
1F tan AtanB

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

sinx . 1
tanx = —— ;sinx = 1COSX = ——
COS X COSeC X Sec X
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f(x) — f(x) | f(x)dx
dx
1 Xn+1
X" nx" +C  (n#-1)
n+1
ax’ a—x" a [ x" dx
dx
ax+b
ea><+b eaX+b.i (aX + b) de— +C
dx — (ax +b)
dx
d adx +e
a®re a®*€ Ina.— (dx +e) : +C
d Ina.—(dx +e)
dx
In(ax) ii ax XInax-x+C
ax dx
o) el 9 ¢ i
dx
f(x) f(%) d
a a “.Ina— f(x) -
dx
In f(x) ii f(x) -
f(x) dx
. COS ax
sin ax a cos ax - +C
a
i sinax
COos ax -a sin ax C
a
2 1
tan ax a sec” ax = In[sec (ax)] + C
a
cot ax -a cosec? ax 1 [sin (ax)] + C
a
sec ax a sec ax tan ax 1 In [sec ax + tanax] + C
a
COsec ax -a Ccosec ax cot ax
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d
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) sec f (x) tan f (x) . f!(X)
cosec f (x) -cosec f (x) cotf (x) . f'(x)
- f' (x)
sin” f (x)
1012
cos ™ f (x) ()
- 012
1 f'(x)
tan ~ f (x) [f(x)]2 N
cot™ f (x) sz)
[f(x)]°+1
- f' (x)
sec f (x)
f(9[F -1
- (x)

cosec * f (x)

sin’(ax)

cos’(ax)

tan’(ax)
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X sin(2ax) N
2 4a

X sin(2ax)
—+———" 4
2 4a

1tan(ax)—x+C
a

C

C
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£(4) £ 100

[ f(x) dx

cot? (ax) -

J5(x) g' (x) dx = f(x) g(x) - [" (x) g(x) dx

n-+1
I[f(x)]”f'(x)dx=%+c (n#-1)

J"f () dx = In (%) +C

f(x)
j"idx = 1 sin™t % +C
/az _p2¢2 b a
ox L tan K —+C
j; b2x2 ab a

2
ﬁ'/az — b2x? dx:%sm -1 %+g\/az —b%x% +C

a

C dx _ 1 In(a+bx]+c

52 232 2ab a — bx
ﬂ'/x2 +b? dx:gwlx2 +b? J_rb—z2 In [x+ N b2]+C
j\‘/ﬁ In [bx +b%* +a ]+ C

Applications of integration

AREAS
Ac= [yox; A= Jy-vo)ax

A = jxdy LA = j(x1 — %, ) dy
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VOLUMES

V=7 jyde;Vx = j(yf ~y2)dx; vy =27 jxydy
V= [y vy = $0E —xB)dy vy =27 Jydx

AREA MOMENTS

Ay _x =TrdA An_y =TrdA

CENTROID

o :AmA_y: j;\dA;y:AnA_x— j;dA

SECOND MOMENT OF AREA

= friaa = frA

VOLUME MOMENTS

Vin_x = jrdv ; Vmoy = jrdv

CENTRE OF GRAVITY

\Vj jrdV
)—(: m_y: . y
Vv (VAR Vv Vv

MOMENTS OF INERTIA
Mass = Density x volume
M =pV

DEFINITION: I =m r?
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GENERAL: | = jrzdmzp jrzdv

CIRCULAR LAMINA

1k, 1 )
| == jr dm== jr dv

2 2 ¥

1 4 1 4
IX=Epﬂ jy dx Iy=§p7z jx dy

CENTRE OF FLUID PRESSURE
erdA
jrdA

fo __ A B o C Z
(ax+b)" ax+b (ax+b)> A(ax+b)® ~ (ax+b)"

<l|

fg _ A B C D [ E F
(ax+b)® (cx+d)®  ax+b  (ax+b)? (ax+b)® " (cx+d) (ex+d)®  (cx+d)°

f(x) AX + F B C Z
2 n T o2 + + 2 bt
(ax® + bx +c)(dx +e) ax“+bx+c dx+e (dx+e) (dx + €)

2

A = jZ;zy 1+(%) dx
2

A, = jzﬁy 1+(j—;J dy
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b d 2
Ay = I 27X |1+ (—yj dx
a dx

c dx )’
Ay =[] 2mx 1+(d—y] dy

2 2
e Lol (3] o

S = j\/@dx
- £ (2T +(2)

dy . dx dx
&ery:Q ..yejb =j‘Qef dx

rix rax

y=Aet" +Be?' n #r,
y=e*(A+Bx) r,=r,
y =e®[Acosbx + Bsinbx] r=axib

d_zy:i[ﬂJd_@
dx*> do \dx) dx
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