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General Instructions Total Marks - 166
¢ Reading time — 5 minutes Section 1 — Multiple Choice
s  Working time — 3 hours 10 marks
s  Write using black or blue pen Attempt Questions § — 10

e  Board-approved calculators may be used Allow 15 minutes for this section

o  All necessary working should be shown in
Section 11

90 Marks
Attempt Questions 11 — 16

question 11 -16 . Marks may be deducted for
careless or badly arranged work.

e Start each question on a new page,

e Place your papers in order with the question Allow about 2 hours 45 minutes for this section

paper on top and staple or pin them.




Section 1

10 marks

Attempt Questions 1 - 10

Allow about 15 minutes for this section

Select the alternate A, B, C or D that best answers the question and indicate your choice

on your multiple choice answer sheet.

1. z13=1+2i and z; =3 —1.
The value of 23_2+2."2
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2, By considering the graphs of y = 3x%2 — 2x — 2 and y = ]3x]| the solution to
3x2 - 2x — 2 < |3x] is,
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3. Consider the hyperbola with the equation f—6—~§— =1.

What are the coordinates of the foci of the hyperbola?
(A)  (z4,0) (B} (0,4)
(C)  (0,%5) (D)  (£5,0)

4. Therootsof x* + 5x% + 11 = O are @, 8 and y, the value of @2 + 82 + y2is
A. -5
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The diagram below shows the graph of the function y = f(x).
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6. The area between the curve y=3x—x", the x-axis, x=0 and x=73, is rotated
about the y-axis to form a solid.
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The volume of this solid can be found by using the integral with the method of cylindrical
shells?

A 6mf \Jo-4y dy
B nf03(3x2 — x3)? dx
C 2nf3x?—x3dx
D

2 f; 3x% — %3 dx

7. The polynomial equation x*~3x>—x+2=0 has roots o, f and ¥. Which of the
following polynomial equations have roots i, —1— and —1- ?
« f Y

A ¥ -x-3x+1=0
B X -2x"-3x+1=0
C 2%’ —x* =3x+1=0
D 2% -2x"-3x+1=0
8.  Whatis the derivativeof sin"*x — v 1— x2 ?

Vl+x
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I+x
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1+x
C [—x

1+x
D I-x




9. Ifp+g=1andp®+g%=2thevalueofp? +¢3is
A 1%
B. 2%
C. 3%
D, 2

10. Which of the following statements is incorrect?

]

sin’8de =0

A2

£l

o]

B [Le®dx=0
C JZ sin®0 — cos®9 dg =0

3

2 x
D [7, 7 dx =0

End of section 1



Section Il

80 Marks

Attempt Questions 11 - 16

Allow about 2 hours 45 minutes for this section

START EACH QUESTION ON A NEW PAGE

Question 11 Start a new page
a. Find,
i f 4x—16
' x2-8x+20 dx

1
ii. —_— d
fx2—8x+20 x

X
iii. dx
=
b. Evaluate,
.05 . 4
i J, sinT'x dx
I yi
-y 4
i. [P xsec’x dx
¢. I Find the value of @ and b such that
x a b
= +
(x+1(x+2) x+1 x+2
ii. Hence evaluatef1 —  dx
) ' 0 (x+1)(x+2)




Question 12

Start a new page

a.
i.  Find the two square roots of 2{
) 2 iy
ii. Solve X +2x+(1 5)—0
b. Find cand B giventhatz3 + 3z 4+ 2i = (z — )z~ B)
c.

On a Argand diagram, sketch the locus of the point P representing the
complex number z which moves sothat [z— 2| = 1

Find the range of possible values of |z| and arg(z)
The points P, and P, such that OP; and OP, are tangents to the locus,
( Ois the origin ) represent the complex numbers z,and z, respectively.

Express z; and z, in modulus — argument form

Evaluate z,°°+2z,% , give your answer in its simplest form.




Question 13 Start a new page

Z  dé
a. Evaluate f;m by using the substitution £ = tang

. T o, . e
i. M, = fo x™e™* dx, where n is a positive integer,

1
show that [, = nl,_; — "

1 -
ii. Hence, evaluate fo x3e™* dx

2X
x%+1

c. The diagram below is of the function f(x) =

Sketch the following on separate number planes, without the use of calculus

iy = f(x])
i |yl = f(x)
i,y X f(x) =1

iv. y= ef®




Question 14 Start a new page

a. P(x) =x*—x3—2x? + 6x ~ 4. Giventhat 1 + i is a zero of P(x),
find all the zeros of P(x) 3

b. Two sides of a triangle are in the ratio 3 : 1 and the angles opposite these sides differ

by %. Show that the smaller of the two angles is, 4

1
tan~?!

6—+/3

in the diagram above, the centre O of the small circle APB lies on the circumference of the
larger circle AQB. The points O, P and Q are collinear.

i. Letangle OAB = x, show that angle OQB = x 1
fi. Letangle ABP =y, find an expression for angle OPB
iii. Prove that BP bisects = ABQ 2

d. Show that the polynomial P(x) = x™ — x™" ! — 1, wheren > 1 cannot have a
repeated root. 3



Question 15 Start a new page

i. Show that the ellipse 4x2 + 9y* = 36 and the hyperbola 4x? — y2 = 4
Intersect at right angles, in the first quadrant.

fi. Find the equation of the circle through the points of intersection of the
two conics.

b. The base of a solid is the region enclosed by y = 2x and y = x?.
Cross sections taken perpendicular to the x — axis are semi — circles with the
diameter in the base of the solid ( as indicated the diameter AB of the semicircle is
perpendicular to the x axis; the semicircle is perpendicular to the xy plane )

= ¥

Find the volume of the solid

¢. OAisan arcof the parabola y = x2. The region OABC is rotated about the ¥y — axis
forming a bowl.

i. By using cylindrical shells determine the volume of the solid formed
ii. Hence, find the holding capacity of the bowl,

4 Y




Question 16 Start a new page
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In the diagram above, a projectile is fired from a point O at the top of a vertical cliff.
Its initial speed is V m/s and its angle of elevation is @. Let the acceleration due to
gravity be g m/s%.

i By using the equation of motion ¥ =0 and § = —g, derive the expressions

for the horizontal and vertical displacements after t seconds. 2

ii. Let G be the point on the projectile’s path where the distance below the origin
equals the distance to the right of the origin. That is, OF = FG on the diagram
above.

a. Prove that the time taken for the projectile to reach G is

2V{sin o+ cos a)
g

seconds. 2

2
B. Show that OF = %{sin 2a 4+ cos2a + 1) metres. 2

y. LetAbe the point on the projectile’s path where it is level with the point of

projection. 4

If OF = % 0A4, find g, to the nearest degree.

vZsinzag

You may assume that the distance OA is given by 04 = meires.



b. Define f™(x) tobe f(f..(f(x))..) where f is repeated n times
That is,
FO@) = f(x)
fO@) = F(F ().
FOG = FU(FE) etc

x
V14x2

Let f(x) =

Prove by mathematical induction that f(n) (X) = \/i;;&—z—

End of examination
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