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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 the intermediate steps.
6. ALL the formulae used must be written down.
7. Questions must be answered'in. BLUE orBLACK ink.
8. Write neatly and legibly:
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QUESTION 1
2
11 If w=tan3x.cotY, determine 6—\/2\'
3 X )
1.2 The parametric equations of a function are given as:
y= 3 > and x = ——, calculate the values of the following:
l1+a l+a
dy
121 —
dx
1.2.2
(2x2) (4)
[6]
QUESTION 2
Determine _[y dx if:
21 y = tan*2x
(4)
(4)
(4)
(4)
)
[18]
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QUESTION 3
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Use partial fractions to calculate the following integrals:

4+3x—x2
3.1 —— X dx
j X(3 - X)?
2
3.2 IX +6x+12 dx
X(2 - x%)
QUESTION 4
a1 : : . . dyoon 2y X
- Find the equation of the curve with gradient v X Y. and whieh passes through
(1;2).
4.2 Calculate the particular solution of:
2
d—zs—9s:et, if t =0whens =1 and %23 when t =0,
dt dt

QUESTION 5

5.1 511 Sketch ofithe ‘curve of y = —x*+3x and show the representative
strip/element that you will use to calculate the volume (by using the
SHELL-method only) generated when the area bounded by the curve,
x =0and the line y =3 is rotated about the y -axis.

5l.2 Use the shell-method to calculate the volume described in
QUESTION 5.1.1.

5.2 521 Make a neat sketch of the graph x? —y* =1 and show the area bounded
by the graph and x =2. Show the representative strip/element that you
will use to calculate the bounded area.

5.2.2 Calculate the area described in QUESTION 5.2.1.
523 Calculate the x-ordinate of the centroid of the area described in
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QUESTION 5.2.1.

(6)

(6)
[12]

(5)

(7)
[12]

(@)

(4)

3)

4)
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5.3 5.3.1

5.3.2

5.3.3

5.4 54.1

54.2

5.4.3

QUESTION 6
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Calculate the points of intersection of the graphs y =3x and y =3x°.
Make a neat sketch of the two graphs and show the representative
strip/element (Parallel to the y -axis) that you will use to calculate the
volume if the area bounded by the two graphs is rotated about the y -axis.

Calculate the volume described in QUESTION 5.3.1.

Calculate the moment of inertia of the solid obtained when the area in
QUESTION 5.3.1 is rotated about the y -axis and express the answer in
terms of the mass.

A vertical weir in a rectangular canal is 6 m wide and 3 m-high..The top
of the weir is 3 m below the water surface." Make,a neat sketch of the
weir and show the representative strip/element, that you will use to
calculate the depth of the centre of pressure onithe weir.

Calculate the area moment of the weir about the water surface by means
of integration.

Calculate the second moment of<@area of the weir about the water surface,
as well as the depth’ of the ecentre of pressure on the weir by means of
integration.

6.1 Calculate the arc length ofithe curve given by the parametric equations

x =3(cesd + fsin@) and,y =3(sind —dcosd) between =0 and 6:%.

2 2

6.2 Determine, byuintegration, the surface area generated when revolving %+y7 =1,
about the X -axis.
TOTAL.:

Copyright reserved

3)
(4)

()

@)

4)

(4)

[40]

(6)

(6)
[12]
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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 2A =2sin Acos A

cos 2A = cos?A - sin?A

tan 2A = %

1-tan® A

sin? A =% - Y5 cos 2A

cos® A =Y + ¥ cos 2A

sin (A £ B) =sin A cos B £ sin'B.Cos'/A

cos (A = B) =cos A ces:B. F sin A sinB

tan A + tanB
1+ tanAtanB

tan (A£B) =
sin A cos B =% [sin (A + B) + sin (A - B)]
cos A sin,.B =%[sin (A + B) - sin (A - B)]
cos'A cos B =#% [cos (A + B) + cos (A - B)]

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

sinx . 1
tanx = ——;sinx = 1COSX = ——
Cos X COoSsec X sec X
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f(x) ™ f (X) [ f(x)dx
1 Xn+1
X" nx" +C  (n#-1)
n+1
n i n
ax a i X
eax+b ealX+b'di (aX + b)
X
dx+e dx+e d
a a .Ina.d— (dx +e)
X
In(ax) i . % ax

o)

af® -
In f(x) -
. cosax
sin ax C - +C
a
. sinax
S -a sin ax +C
a
> 1
tan ax a sec” ax = In[sec (ax)] + C
a
p 1 .
cot ax -a Cosec” ax = In[sin (ax)]+ C
a
1
sec ax a sec ax tan ax = In[sec ax + tanax] + C
a
1 ax
COSecC ax -a Cosec ax cot ax =Injtan| — ||+ C
a
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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) secf(x)tanf (x). f'(x)

cosec f (x) -cosec f (x) cotf (x) . f'(x) -

- f'(x)

sin f (x) -
V1- (012

tan™ f (x)

cot™ f (x)

sectf

“F' (x)

FOOVLF(X)1? -1

- - +C
2 da
cos’(ax) % + smiZax) +C
a
tan®(ax) - % tan (ax)— x +C
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f (X) ™ f (X) [ f(x)dx

cot’ (ax) - -icot(ax)—x+c

JH(x) g (x) dx = () 9() - [ (x) g(x) dx

]n+1

[TE]" £ (x) dx=[fL+c (n#-1)
n+1

jf'(x)dx=|nf(x)+c

f(x)
d =— sm'1 —+C
a2 _ p2y2 b a
x__1 tan™ bx +C
2 p2x2 ab a
2
ﬂ'/az b2x2 dx = g—b sint b— + g ,/a2 —b%x% +C
ax 1 a4 bx c
42 _ p2y¢2 “2ab a — bx

2
i'/x2 + b? dx:§1/x2 3+ b2 i% In [x+w/x2 J_rbz]+C
b’x? +@?

dx 1
j"\/jzg In [bx+ Jb2x% + a2]+ C

Applications of integration

AREAS
Ac= [yaxi A= - ys)dx

A = a\‘lxdy LA = aT(x1 — X, ) dy
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VOLUMES

Vy=r jyzdx Vy=rx j(yf - y%)dx V=21 jxydy
Vy=7x szdy Vy =7 j(xlz — xg)dy Vy =27 jxydx
AREA MOMENTS

An_x =TrdA An_y =TdA 6
CENTROID \

CAny jrdA. Ay o jrdA

X y VvV = =
A I A %
SECOND MOMENT OF AREA
Iy = jrsz ; ly = jré
V r

VOLUME MOMENTS

Vin_x = jrdv ;

MOMENTS OF INERTIA

Mass = Density x volume
M = pV

DEFINITION: I =mr?
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GENERAL: | = jrzdm=p jrzdv

CIRCULAR LAMINA

Izé ei\rzdmzép jrzdv

1 4 1 4
|X—Ep72' jy dx Iy—Epﬂ SX dy

CENTRE OF FLUID PRESSURE ® E
o)

erdA
ETrdA

f9 _ A B
(ax+b)" ax+b (ax+h)?

<l

f(x)

c D E F
(ax +b)3 (cx +d)3

(ax +b)® ’ (cx +d) i (cx +d)? ’ (cx +d)3

b)?

B C Z
+ + b ———
+c dx+e (dx+e)? (dx +e)"
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u2 dx \’ dy ?

=| 2 — — 1 d

A Ll ﬂy\/(du] +(duj -

u2 dx dy 2
Lo ()] (3] o

/ 2
S = 3 1+(ﬂj dx
dx

NEEECE

%+PV=Q coye P = erfdxd %
X

y=Ae'™ + Be? r, #r,

y=e"(A+Bx) ,=r,

y = e®[Acosbx +Bsin \
ﬂzi(

dx*  do dx

\%
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