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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, Keep subsections of questions together.

5. Round off ALL calculations to THREE decimal places.

6. Use the correct symbols and units.

7. Start each NEW question on a new page.

8. Write neatly and legibly.
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QUESTION 1
1.1 Given: z=x"+2xy+ )’
Prove that xgz- +yé =2z
ox 3)
) #*
Given:x =t ;y = —
1.2 y 7
d2
Determine Tz intermsoft
3)
[6]
QUESTION 2
Determine _[ yax if:
2.1 y=x'e" 3)
2.2 = COSS _}ﬁ
TS @
3k
23 y =tan’ xsecx (3)
2.4 yo—a
9—4x—x* (4)
25 y= _l_tan_l b_x
ab a 4
(18]
QUESTION 3
Use partial fractions to calculate the following integrals:
3.1 _[ 8x’ —2x+3 3
2% =2x* +x—1
35 | (Bx+2)(2x-3)
Bx+2)> —(2x-3)°
2 x6) [12]
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QUESTION 4

Determine the general solution of each of the following:

4.1 Q=tanx—ycotx
dx

%

2
42 dy _,d

(ix2

QUESTION 5

5.1 5.1.1

52 5.2.1

522

523

53 5.3.1

53.2

533
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+2y =2e*
2 x6)

Draw the graphs of y=sinxand y =cos x for0<x< . Show the area

bounded by the curves from x = —725 to x = 7. Show the representative strip

%

that you will use to calculate the bounded area.
Calculate the area described in QUESTION 5.1.1.

Calculate the x-coordinate of the centroid of the area described in
QUESTION 5.1.1.

Draw the graph of x” +y* =25. Show the area in the first quadrant of the

graph between the x-axis and the y-axis. Show the representative strip that
you will use to calculate the volume of the solid generated when this area
rotates about the x-axis. 2

Calculate the volume generated when the area described in
QUESTION 5.2.1 rotates about the x-axis.

Calculate the x-coordinate of the centre of gravity of the solid generated
when the area in QUESTION 5.2.1 rotates about the x-axis.

Neatly draw the graph of y =—x”+3x—2. Show the area bounded by the

graph and the x-axis. Show the representative strip that you will use to
calculate the area.

Calculate the area described in QUESTION 5.3.1.

Calculate the second moment of area about the y-axis of the area in
QUESTION 5.3.1 and express the answer in terms of area.

[12]

3)
“)

(6)

@

€)

(4)

2
3)

(4)
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54 54.1 A semicircular plate with a radius of 5 m is immersed in water with its
wider end lying at the water level.
Draw a neat sketch of the plate and show the representative strip/element
that you will use to calculate the depth of the centre of pressure on the
plate. %
542 Calculate the area moment of the plate about the water level.
543 Calculate the depth of the centre of pressure on the plate if the second
moment of area of the plate about the water level is given as 245,437 m*
QUESTION 6
6.1 Calculate the length of the curve 2y =x* between(2;2) and (4;8).
% 1
6.2 Calculate the surface area generated, when the curve x = 5 y fromy=0to y=6

rotates about the x-axis.
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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

sin 24 =2 sin 4 cos 4

cos 24 = cos’4 - sin’4

tan 24 = Mzin;l

I—tan“ A

sin® 4 =% - ¥4 cos 24

cos’ 4 ="5+ Vs cos 24

sin (A £ B)=sin 4 cos B + sin B cos A4

cos(A+B)=cosAcosB F sinA sin B

tanA4d * tan B
1F tanAtan B

tan (4 + B) =
sin 4 cos B= Y2 [sin (4 + B) +sin (4 - B)]
cos A sin B="[sin (4 +B) -sin (4 - B)]
cos A cos B= "2 [cos (4 + B) + cos (4 - B)]

sin 4 sin B =Y [cos (4 - B) - cos (4 + B)]

x 1
;sinx = L COSX = ——
cosx cosec x secx

tanx =
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2

[ fix)dx

d
X — f(x
Sx) & S(x)
n n-1
X nx
ax" a 4 x"
dx =
enx+b eax-f—b.i (ax+ b)
dx
dx+e dx+e d
a a” . Ina— (dx+e)
dx
1 d
In(ax) — . —ax
ax dx
ef(x) ef(x) i f(x)
dx
a’/® al ™, lna.i f(x)
dx
1 d
In fx) — . — f(®)
f(x) dx
sin ax a cos ax
coS ax -q sin ax
tan ax a 8602 ax
cot ax -a cosec2 ax
sSeC ax a SeC ax tan ax
COSEeC ax - COSEC ax cot ax
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n+l

+C (n#-1)
n+1

a [ x"dx

eax+b

—_—+C
%(ax+b)

adx+e

+C

hla.gx~ (dx +e)

xlnax-x+C

Ccos ax

sin ax
+C

L In [sec (ax)] + C
a

1 .

— In [sin (ax)] + C
a

1
— In [sec ax + tanax] + C
a

solm(5) e
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£ 1w J /) ds
X
sin £ (x) cos f(x). f'(x)
cos f(x) -sin f(x) . f'(x)
tan f'(x) sec’ f(x) . ['(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 £(x) . f'(x)
sin” £(x) ———I,*f (%)
VI=[f(x)]
cos ! f(x) ﬁ#
VI=[f)]
-1 S'(x)
e [P +1
cot”! £ (x) S (Zx)
[F(x)]"+1
sec” f(x) jlp &)
SN @F -1
cosec ! f(x) ,_f' (x) 5
FOIN[f(x)]" =1
sin’(ax) X _sin(2ax) -
2 4a
cos’(ax) g sin(2ax) +C
2 da
tan*(ax) - ! tan (ax)—x + C
a
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() % £)

[ f(x)dx

cot? (ax) -

[ fx) g' (%) dx = fix) g(x) - [/ (x) g(x) dx

+1
[ror £ ae= VO™ L
n+1

jf'—(’ﬂdx=1nf(x)+c

J(x)
j-'l.——_dx—=isin'1b—x+c
Ja? - %52 b a
e e
a” +bx ab a

—_— 2 ;
{faz — 0252 dx =2 sin! bx X
. 2b a

- dx 1 a+bx
| = In +C
o - b*x>  2ab (a - bxj

2

1
-—cot (ax)—x+C
a

(n#-1)

—+ 3 \."az —-v’x? +C

{x* £ p? dx=§\[x2 + b’ i%ln [x+\j'x2 ib2]+C

dx

- = =% In [bx + b2+ o ]+ C

Vb*x? + o

Applications of integration

AREAS
A4, = jde;Ax = j(h —~ yy) dx
Ay = fxdy ; Ay = j(xl - xz)dy

Copyright reserved

Please turn over



(16030186) _5-
VOLUMES

_ 2. _ 2 2 . _
Vo=r §y2de:v,=n §07 —)3)des v, =27 foay

Vy=m szdy;Vy =7 5(x12 —x%)aﬁ) V,=2m jxyabc

AREA MOMENTS
Ay =rdA Ay =rdd
CENTROID
A, _ jrdA A, jrdA
f = Y = ’y = =
A A A A
SECOND MOMENT OF AREA
1= {rPa o 1,= [
VOLUME MOMENTS
Vm—x: jl"dV 5 Vm_y: jrdV
CENTRE OF GRAVITY
_ vm_v jl"dV _ Vo — x j]"dV
X = — = ; y = =
vV V 14 vV
MOMENTS OF INERTIA

Mass = Density x volume
M=pV

DEFINITION: I = m #*
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GENERAL: /= jlrzdm =p j‘rde

CIRCULAR LAMINA

I=l frzdm=lp ferV
2 2
1 4 1 4
I,=—pn jy dc I,=—pn jx dy
2 T2
CENTRE OF FLUID PRESSURE
frsz

5 rdA

fx) __ 4 B C 4
(ax+b)" ax+b (ax+5? (ax+b)Y  (ax+b)"

=l

f __ 4 B . C D E _ F
(ax+b) (ecx+d)®  ax+b (ax+b? (ax+b)} (x+d) (cx+d)P? (ex+dy

f(x) Ax+ F B C z
= —=— + + 5 o s
(ax“ +bx+c)dx +e)" ax“+bx+c dx+e (dc+e) (dx + e)

II dy 2
Ax = jZﬂy \||1 + (E) dx
—_—

| dx 2
A, = jZﬂy \||1 +(d—J dy

Ly

Copyright reserved Please turn over



(16030186)

—

| 2
4, = 2mx |'1+(ibi) d
a \I d

X

2
4, =" 2me 1+(@] dy
d dy

S = j\/'u Z—;
-1 [

dy

dx

+Py=0Q ..ye dex= j‘QeFdxdx

y=Ae"" + Be'? 1, #r,
y=e"(A+ Bx) n=n

y=e“[Acosbx + Bsinbx] r=aztib

d*y d (dyJﬁ
dx

o do dx

Copyright reserved



