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General Instructions

All quesﬁons are of equal value TOTAL MARKS: 75

Working time - 2 hours WEIGHTING: 30 %
Write using blue or black pen
= Start each question in a new
Board approved calculators may be booklet

used

All necessary working should be
shown in every question

Standard Integrals Table is attached



QUESTION 1 |15 MARKS]

(a) Let f(x) =~(x=3){(x+1)
In the diagram below, the graph is drawn.
y

A

(1,4)

4

On separate diagrams, and without the use of calculus, sketch the following graphs. Indicate clearly any
asymptotes, any intercepts with the coordinate axes, and any other significant features.

® y=|/) 2
1

i = 2

G vy IS

(i) y=e/» 2

vy ' = f(x) Q -2

(b) Given the two function g(x) = x and h(x) =In x.

63 Sketch showing all important features  f(x) = 5:—%%) 4
X
(i)  Explain why f(x) = % does not alter the sketch 1
X

(i)  Sketch f'(x) 2



QUESTION 2

’) -1 < - 3 -~
(a) Reduce the complex number (2 1) fg+3’) to the form a + ib.

(3+1)

where a2 and b are real numbers.

(b) The complex number z is given by z = ~\/3 +i
() Write down the values of Arg (z) and 1:[

(ii) Hence or otherwise show that z' + 64z = 0

(¢) Sketch the following loci on separate Argand diagrams:

i) Arg(z +1+i)="
4
@ |z-2=|z+i

(d) Given that z = 3 +4i. Find w so that O, z and w form a right angled isosceles triangle,
(whose right angle is at z) on the Argand diagram.

(e) 'The complex number z shown on the Argand diagram below has (Z { =1

4

On separate Argand diagrams, illustrate the geometric properties of the following;
Mz
(i) zx(1+1)

Gi) z—2z

4 .
() Given Z =1 Find the four roots of unity

[15 MARKS]



QUESTION 3

()

(b)

(M

(i)

()

(ii)

(iii)

(iv)

2 2

Show that the tangent to the ellipse i;— + i— =1 at the point P(a cos@, bsin 6)
a -

in the first quadrant has the equation b xcos@ + « ysin@—ab =0

The tangent cuts the x-axis at the point A and the y-axis at the point B. Find the
minimum area of A4OB and show that when this occurs P is the midpoint of AB

2
Show that the tangent to the rectangular hyperbola xy = 4 at the point (27, ‘[‘)

has the equation X +1°y = 4t

This tangent cuts the x-axis at the point Q. Show that the line through Q which is
perpendicular to the tangent at T has the equation 1°x - y = 4¢°

This line through Q cuts the rectangular hyperbola at the points R and S.
Show that the midpoint M of RS has the coordinates M (21,—213 )

Find the equation of the locus of M as T moves on the rectangular hyperbo]a,
stating any restrictions that may apply.

|15 MARKS]



QUESTION 4

}15 MARKS]
(a) Evaluate
1
)  [tanxdx 3
i
dx
(i — 3
) Z[ X" +2x+5
(b) Find the values of A, B and C such that
3—x Ax+ B C
= S + 2
(+2x7Y146x) 14257 1+6x
Hence show that
2
I _l_]n}é 2
01+2x )(1+6x) 23

() Find |

ek
dx 2
[1 _ er

(d) Evaluate | sinxcos2x dx 3

O vy N0 | N



QUESTION 5 }15 MARKS]

(a) The region under the curve y = sin x, bounded by the x-axis and the ordinate x = g« 5

1s rotated about the y —axis.

A
ap

1

v

i
<
NN

Using the method of Volume by Slices, find the volume of the solid generated.

(b) ()  Use the principle of mathematical induction to prove that
3" >n’ foran integers 12> 4 3
(i) Hence or otherwise show that V3> % for all integers 71 = 4 2

O om0 | N

(¢) Letd,=|sin"xdx
n—1
(i) ShOW that [n = (——)](n—l) . 2
n
2 '
(i)  Hence show that jsin 2y dx :% ,
0 27" (n!)

(Note nl=nx(n—-1)x(n-2)x---x1)

END OF PAPER



[ x"dx
J’i dx
je“ dx

_[cos axdx
Jsin axdx

Isec 2 axdx

j' sec axtan axdx

1
J‘ﬂh—_—az — dx

1
e

1
—_dx
j\/)cz +a’

Standard Integrals

=—]—x’”' +C, nz-1:x20.ifn<0
n+1

=lnx+C, x>0

:le”“'+C, az0
a

|
=—sinax+C. a#0
a

|
=——cosax+C, az0
a

1
=—tanax+C. a=0
a

1
=—secax+C, a#0
a

1 X
=—tan” =+C, a#0
a a

.o X
=sin” “+C, a>0, —a<x<a
a

zln(x-I-\/xz —a’ )+C, x>a>0

:hn(me/x2 +a’ )+C

NOTE: Inx=log,x, x>0



CExtenson £ - Pre lrial -
vestion |

A

U, o

2007

f )
\
: 1 Ve, |
3 g [
\ )
\ - | ‘
v J é@

-~

/

(ir2)




txenson . - Fre Irial - EOIT

OuL C@rfr)

b) -~ %X

/

Y =L

. X
J Inx
tj’—- Lnx— |

ey

. '.Tuf»mb A
o= =

/

Lo = |
%v

(e,c)

P
L/

:‘ @

|9

l&

oo %fff?d— whon 86() IS _
< O." Howere~ PG does W exibl W

mﬁofh ve

< <0 Hrorefre Y=g doeo rét exet @

—

ld =]
=

W
e
o

-

35@)

'
|
|

D\
L/

30—/@} |
] |

[ _

/
- ©



EXIEENSION Tre vy el — 200
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