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YEAR 12 

ASSESSMENT TEST 1 
TERM 4, 2013 

MATHEMATICS 
EXTENSION 1 

Time Allowed- 90 Minutes 
(Plus 5 minutes Reading Time) 

• All questions may be attempted 

• Department ofEducation approved calculators and templates are permitted 

• In every Question, show all relevant mathematical reasoning and/or calculations. 

• Marks may not be awarded for careless or badly arranged work 

• No grid paper is to be used unless provided with the examination paper 

The answers to all questions are to be returned in separate bundles clearly labeled 
Question 1, Question 2, etc. 
Each question must show (in the top right hand corner) your Candidate Number. 



QUESTION 1 (10 Marks) COMMENCE A NEW PAGE 

(a) 

(b) 

(c) 

(d) 

Find: 

Find: l
. l-cos2x 
1m 

x--->0 x2 

Find the exact value of: 

(i) Prove cos(A +B)- cos(A- B)= -2 sin A sin B 

(ii) Hence find the exact value of cos 75° -cos 15° 

QUESTION 2 (10 Marks) COMMENCE A NEW PAGE 

(a) 

(b) 

(c) 

(d) 

Differentiate cos- 1 (2x). 

Use Simpson's Rule with 3 function values to estimate 
1 

(i) 

(i i) 

Show that 

2 

J ~ cos- 1(1- 2x) dx 

0 

sx 2
+4 = 5 -~ 

x 2 + 4 x 2 + 4 

Hence, evaluate to 2 decimal places, 
0 

J Sx
2 + 4 dx 

x 2 + 4 
1 -z-

The vertices of flABC are A( 4, - 3), B( -9, 7) and C(1, k). If the area 

of flABC is 15 square units , find the value(s) of k. 
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QUESTION 3 (10 Marks) COMMENCE A NEW PAGE MARKS 

(a) 

(b) 

(c) 

x3 -3x2 

Given f(x) = -
2

- , 
X -1 

(i) Determine all intercepts of f(x). 1 

(ii) Write down the equations for the horizontal and vertical 1 
asymptotes, if any. 

(iii) Show that the oblique asymptote is given by y = x- 3. 1 

(iv) Hence make a neat sketch of f(x), showing all intercepts and turning 2 
points. 

[You may assume, without proof, the following: 
(i) f'(x)=x

4
-3x

2
+6x 

(xL1)2 

(ii) x 3 - 3x + 6 = 0, when x . ~ -2.3] 

Find the area enclosed by the curve of y = ~ , the x-axis and the 
9+x 

lines x = 1 and x = -1. 

Using t = tan x, find the general solution in radians to sin 2x = tan x. 

2 

3 

QUESTION 4 (10 Marks) COMMENCE A NEW PAGE 

(a) Using the substitution u = 1 + 2x, find 2 

J 
6dx 

~(1 + 2x) 3 

® Consider y = v'3 sin 8 - 3 cos 8 

(c) 

(d) 

(i) Express yin the form R sin( 8- a) where R > 0, and 0 :::; a :::; 2rr. 1 

(ii) By first finding the maximum and minimum turning points, 3 

sketch a neat graph of y = v'3 sin 8 - 3 cos 8, for 0 :::; 8 :::; 2rr. 

Prove the identity: 2 cos 2 8 - 2 cos 2 28 =cos 28 -cos 48 2 

. d [t -1 x + 2x J 16 Assummg, - an - -
2
- = 

2 2 
evaluate 

dx 2 x +4 (x +4) 
2 
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QUESTION 5 (10 Marks) 

(a) 

(b) 

Prove that 

Evaluate 
r..f3 dx 

Jo .J3-xz 

COMMENCE A NEW PAGE 

(c) A tank which is initially empty is being filled with water at a rate given by 

dV ( tz ) - = rr 1100-- Ljs 
dt 100 

Where V is the volume of water in Litres1 after t seconds. 

MARKS 

3 

2 

(i) At what rate is the volume of water changing when t = 10 seconds? 1 

(ii) How long will it take to fill the tank? 1 

(iii) Find the maximum volume of water in the tank. 3 

QUESTION 6 (10 Marks) COMMENCE A NEW PAGE 

(a) A trapezium ABCD, is inscribed in a semicircle, centre 0 and radius 2 em, so that one 

side is along the diameter, as shown below. e is the angle subtended at the centre of 

the semicircle by one of the non-parallel sides of the trapezium. 

A~------------~._ _____________ ID 
0 2cm 

(i) 

(ii) 

Redraw the diagram and derive an expression for the area of the 

trapezium in terms of e only. 

Find the maximum possible area for the trapezium. 

Leave answer in exact form. 
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(b) If Y = 2 cos- 1 ~ 
3' 

(i) State the domain and range of y. 

(ii) Hence sketch its graph. 

(iii) Express cos 2 x in terms of cos 2x 

(iv) Hence find the exact volume ofthe solid formed when the area 
bounded by the curve y = 2 cos- 1 ~,they -axis and the 

line y = 2rr , is rotated about they -axis. 

1 

1 

1 

2 

QUESTION 7 (10 Marks) COMMENCE A NEW PAGE 

(a) 

(b) 

(c) 

(d) 

1 

Solve for x: cos- 1 x- sin-1 x = sin-1 (1- x) 2 

Find the exact area bounded by the curves y = 2 sin~ and x = 2 sin rry 
4 4 

3 

for 0:::;; y:::;; 2. 

(i) Prove 2 

(ii) ABCD is a square field in which a goat is tethered to the corner A by means of 
a rope. The rope is long enough for the goat to be able to just reach the 
midpoints of BC and CD. Let DA = 2x. 

c~--------------~8 

Find the proportion of the area of the field that the goat cannot reach. 

Express your answer in the form a+ b tan-1 (:.), where a and bare 
3 

rational numbers. 

©END OF EXAMINATION© 

2 
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