St George Girls High School
Year 12

Assessment Task 3

2007

Mathematics
Extension 1

General Instructions Total marks — 70

e Time allowed — 75 minutes e Attempt Questions 1 -5

e Write using blue or black pen e All questions are of equal value
¢ Board-approved calculators may be used.

¢ A table of standard integrals is provided.

o All necessary working should be shown

in every question.
Write on one side of the page only.
e Start each question on a new page.

Question Mark
Question 1 /14
Question 2 /14
Question 3 /14
Question 4 /14
Question 5 /14

Total /70
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Question 1 — (14 marks) — Start a new page Marks
a) Differentiate xtan - 326- 3
A
b)
X N Y
B C

In the triangle ABC, XY = 8cm, BC = 14cm, AC = 18cm and XY |BC.

(i) Prove that AAXY is similarto AABC 3

(ii) Find the length of AY giving reasons. 3

c) For the function y= sin‘l(gjz
(i) State the domain and range

(ii) Sketch the graph of the function
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Question 2 — (14 marks) — Start a new page Marks
a) A B
F
D € c
ABCD is a rectangle. E is a point on DC such that AF bisects angle DEB
and EF bisects angle BEC. Prove that angle AEF = 90° 3

11
b) Evaluate ——dx 2
IO V4-3x2
c) Find the value of the expression
cos_l(— l) —sin _1(— lj in terms of « 2
2 2
d) Inthe diagram below, ZAXY = ZAYX and XP =YP
A
X Y
M
) C
(i) Copy this diagram on your sheet. 1
(ii)) Prove that AABY = AACX , giving reasons. 4

(iif) Hence prove that ABPC is isosceles. 2
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Question 3 — (14 marks) — Start a new page Marks

A+B
1-AB

a) () If 6= tan ' A+tan ' B show that tan =

.. . — - /1
(i) Hence solve the equation tan 13x+tan12x = Y 4

b)

C

The diagram shows triangle ABC. The bisector of angle B meets the line AE at
F and the line AC at D.

If ZABD =x’
ZAEC =y°
ZACB=z°

and AD = AF show that -
) 1
(i) ZADF =5(y+z) 3

(i) ZEAB=y-2x 2

1X

c) Find the equation of the tangent to the curve y=3cos" > at the point on the

curve where x=0 ‘ 4
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Question 4 — (14 marks) — Start a new page Marks

a) In the diagram AE bisects £ZBAC, BF is perpendicular to AE and G is the
midpoint of BC. BF meets AC at the point D.

A
D
B E G c

(i) Copy this diagram onto your answer sheet and mark in all the given
information. 1
(i) Prove that ABAF is congruentto ADAF 3
(iii) Explain why BF = FD 1
(iv) Hence prove that FG is parallel to DC 4
b) () Find %(Jl—xz +xsin”! x) 3

1

(i) Hence or otherwise evaluate ,[02 sin' x dx correct to 3 significant figures. 2
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Question 5 — (14 marks) — Start a new page Marks
a) e

b)

(5}

ABCD is a quadrilateral. If W is the midpoint of AB, X is the midpoint of BC,
Y is the midpoint of CD and Z is the midpoint of AD, prove that the quadrilateral

o
WXYZ is a parallelogram. b4
. . 8
Consider the function f(x)= 3
4+x
(i) Show that f(x) is -an even function, and the x axis is a horizontal
asymptote to the curve y = f(x) 3
(ii) Find the coordinates and nature of the stationary point on the curve
y=fx : 3

(iii) Sketch the graph of the curve showing the above features. 2

(iv) Find the exact area of the region in the first quadrant bounded by the curve
y=f(x) and the line x=2 2

End of Paper
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