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Assessment Task 2

Year 12

Mathematics Extension 1

General Instructions Total Marks — 66
. Reading Time — § Minutes »  Attempt questions 1-6 ]
e Working time— 90 Minutes e All questions are of equal value.

This

«  Start each new question in a separate
answer booklet.

Write using black or blue pen. Pencil may ~+ Hand in your answers in 3 separate
be used for diagrams. : bundles: :

Board approved calculators maybe used. Section A (Questions 1 and 2),

All necessary working should be shown in Section B (Questions 3 and 4) and
every question. Section C (Questions 5 and 6).

All answers to be given in simplified Examiner: A Ward

exact form unless otherwise stated.

is an assessment task only and does not necessarily reflect the content or format of the Higher
School Certificate

2011 Mathematics Extension Task 2 Year 12 SBHS
Start a new booklet.
. Section A
Question 1 (11 Marks). Marks
a)  Three roads lead from town A to town B and five roads lead from town B 1
to town C. How many ways are there of going from town A to town C?
b)  Find: 2
@ j (x* +6%) dx
o (-
Jx
¢)  Find the value of x giving reasons. 2
d)  Using the letters of the word DISPLAY, how many 5 letter arrangements 1
are possible?
€) Find a set of parametric equations for the curve: 2
¥ =35y .
f) Write in factorial form 6x5x4., 1
g)  Evaluate the following to 3 significant figures: 2

f]zo(g/;?—f/;) dx

Fnd of Question 1
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2011 Mathematics Extension Task 2 Year 12 SBHS
Question 2 (11 Marks). Marks

a) Find the Cartesian equation of the curve whose parametric equations are: 2

x=6t, y=3
b) Using isosceles triangles, prove that the angle subtended by a diameter at the 3
circumference of a circle is a right angle.
. T 4 . 3
¢) By differentiating (3x-+1)", find the integral of I(3x+1) dx. 2
d) Find the volume of the solid generated by rotating the region bounded by the 4

curve y=4-x* and y=0 about the x-axis through a complete revolution.

Leave your answer in terms of 7.

End of Question 2

End of Section A
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Section B — Start a new booklet.
Question 3 (11 Marks). Marks
a) A curve is defined by 5
2x% —x+2
y=——,x#0.
X .
(i) Find the co-ordinates of any turning points.
(ii) Sketch the curve, showing these turning points and determine the
equations of any asymptotes.
b) A curve has the parametric equations x = 2> and y = 4¢ . Find the value(s) of 3
k if y=x+kis atangent to the curve,
¢) Using the trapezoidal rule with 2 strips, evaluate the following to 1 decimal 3

places:

[l

End of Question 3
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Question 4 (11 Marks). Marks
a) Prove by mathematical induétion where » is a positive integer: 4
’ " 4
4" =—(4" ~1
W TR)
b) Use Simpson's Rule with 4 sub intervals to evaluate the following to 2 3
decimal places:
2
[(@+1)ax
4

¢€) Find the area of the region bounded by the line y =% and the parabola

End of Question 4

End of Section B
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SBHS

Question 5 (11 Marks).

a) Take 0.5 as a first approximation to the root of y =x" +2x~1, and use

Section C — Start a new booklet.

Newton's Method to improve this to 2 decimal places.

b) (i) How many permutations of the letters of the word DEFEATED are

there?

(i) How many permutations are there in which the E's are separated from

- each other?

€) Prove by mathematical induction that n!> 2" for all positive integers greater

than or equal to 4.

End of Question 5
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SBHS

Question 6 (11 Marks).

a) Two circles touch internally at a point P. The smaller circle passes through
the centre O, of the larger circle. PQ is any chord on the larger circle,

intersecting the smaller circle at K. Tangents at P and Q of the larger circle

: A

meet at 7.

(i) Prove that PK=0K.
(ii) Prove that O, K and T are collinear.

b) P(ZI,tz) is a variable point on the parabola x> = 4y whose focus is S.
QO(x,y) divides the interval from P to S in the ratio £*:1
(i) Find x and y in terms of ¢.
(if) Verify that r =2
x
(iii) Prove that as P moves on the parabola, Q moves on a circle, thus find
the centre and radius.
End of Question 6.

End of Section C.

End of Examination.

Marks
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