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YEAR12 

ASSESSMENT TASK 2 
TERM 1, 2014 

MATHEMATICS 
EXTENSION 1 

General Instructions: 

Reading Time: 5 minutes. 

Working Time: 2 hours. 

Write in black or blue pen. 

Board approved calculators & templates may be used 

A Standard Integral Sheet is provided. 

In Question 6 - 12, show all relevant mathematical 
reasoning and/or calculations. 

Marks may not be awarded for careless or badly 
arranged working. 

Total Marks 82 

Section I: 5 marks 

Attempt Question 1 - 5. 

Answer on the Multiple Choice 
answer sheet provided. 

Allow about 8 minutes for this 
section. 

Section II: 77 Marks 

Attempt Question 6 - 12 

Answer on blank paper unless 
otherwise instructed. Start a new page 
for each new question. 

Allow about 1 hours & 52 minutes for 
this section. 

The answers to all questions are to be returned in separate stapled bundles clearly 
labelled Question 6, Question 7, etc. Each question must show your Candidate 
Number. 



SECTION I MULTIPLE CHOICE (5 marks) 

Attempt Question 1 - 5 (1 mark each) 

Allow approximately 8 minutes for this section 

1. 

(A) 

(B) 

(C) 

(D) 

2. 

(A) 

(B) 

(C) 

(D) 

3. 

(A) 

(B) 

(C) 

(D) 

A telephone number consists of 7 digits. How many different telephone numbers exist 
if each digit appears only once in the numbers? 

10! -
3 ! 

The sum of the first four tenns of an arithmetic progression is SAP and the sum of the 

first four terms of a geometric progression is ScP· If
5

AP =~and the common 
Scp 3 

difference and common ratio of the arithmetic and geometric progressions are both 

equal to 2, determine SAP + ScP · 

50 

40 

30 

20 

The domain and range for y = 3sin-1 2 x respectively are: 

-2 ::; x::; 2 ; -3rr ::; y ::; 3rr 

P.T.O. 
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4. Simplify the expression: 

(A) 

(B) 

(C) 

(D) 

2n 

n-2 

2n 

(n-1)(n-2) 

2 
2n + (n-2)2 

2(n2 - n + 1) 

2n! 2(n- 1)! (n- 1)! 
+ (n-1)! [(n-2)!]2 

5. Ift =tan a, which ofthe following is an exact expression for 
1 

:o:iznaza? 

(A) 
t-1 

t+1 

(B) 
1 - t 2 

1 + 2t 

(C) 
1-t 

1 + t 

(D) 
1 

t+../1+t2 

END OF SECTION I 

P.T.O. 
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SECTION II EXTENDED RESPONSE (77 marks) 

Total Marks is 77 

Attempt Questions 6-12. 

Allow approximately 1 hour & 52 minutes for this section. 

QUESTION 6 (11 Marks) COMMENCE A NE\V PAGE 

(a) Find 
ezx 

J dx 
1 + ezx 

(b) Evaluate J
0
rr

13 cos 2 Sx dx. [Leave answer in exact form]. 

(c) Let f(x) = 1- 2 sin2 x 

(d) 

(i) Sketchy = f(x) for the domain 0 :s; x :s; 2rr 

(ii) Shade the region on your sketch, bounded by the curve 

y = 1 - 2 sin2 x, the x-axis and the lines x = 0 and x = srr . 
4 

(iii) Find the exact value of the area of this shaded region. 

Find the sum to n terms of the series 

JRAHS Mathematics Extension Assessment Task 2 Term 1 2014 
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1 ' 

1 

2 

2 

P.T.O. 
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QUESTION 7 (11 Marks) COMMENCE A NEW PAGE MARKS 

(a) 

(b) 

How many arrangements of the word 'EQUATION' are there if none of the 

consonants are together? 

(i) Prove that ~ [tan-1 (cosec x)] = 
dx 

(ii) Hence prove that 

cosx 

sin2 x+1 

-cosx 

sin2 x + 1' 

2 

2 

2 

(c) The chord PQ of the parabola x 2 = 4ay passes through the focus S. Tis a point on 

the tangent to the parabola at Q such that T P is parallel to the axis of the parabola. 

Let the coordinates of P and Q be (2ap, ap 2
) and (2aq, aq 2

) respectively. 

(i) 

(ii) 

Find the coordinates of T. 

Further, assume that the equation of chord PQ is y = ~ (p + q )x - apq. 
2 

Hence show that the equation of the locus of T is 

QUESTION 8 (11 Marks) COMMENCE A NEW PAGE 

(a) 

(b) 

(i) 

(ii) 

Find ~[lnx]n 
dx 

Hence, find the volume of the solid of revolution formed if the portion 
lnx . d b h . of the curve y = ..[X from x = 1 to x = e 1s rotate a out t e x-ax1s. 

Find the equation of the normal to the curve y = ln [ 1 
+sin x ] at x = ~. 
cosx 3 

Leave answer in the most simplified and exact form as ax+ by+ c = 0. 

3 

1 

3 

4 

P.T.O. 
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(c) The first term of an arithmetic series is loge 2 and the common difference is loge 4. 

(i) 

(ii) 

Show that the sum ton terms of this series is Sn = n 2 loge 2. 

Find the least value of n for which Sn is greater than fifty times 

the nth term . 

1 

2 

QUESTION 9 (11 Marks) COMMENCE A NEW PAGE 

(a) If y =cos e + y'3 sine, 

(i) 
1T 

Express yin the form R cos ( 8- a) where R > 0, and 0 :::; a :::; 2· 2 

(ii) Hence or otherwise, solve cos e + y'3 sine = 1 for 0 :::; e :::; 2rr . 2 

(b) Rita borrows $20 000 from City Credit at 12% p.a. interest, compounded monthly. 

She pays it back at regular monthly intervals over 4 years. However, because she is a 

good customer she is given the first two months interest free. 

(i) If each monthly payment is M, find in terms of M: 

(a) the amount she owes after the second payment. 1 

({3) the amount she owes after the fourth payment. 1 

(ii) Show that the amount of each monthly payment can be expressed as 

M = 2oo (1.01)
46 

1.02(1.01)46-1 
3 

(iii) At the end of the second year Rita decides to use her bonus to make a 2 
once off payment of $2 000 into her loan account. Assuming she then 
continues to make the same arranged monthly payment found in part (ii), 
how soon from this once off payment, will she be able to pay off her loan? 

P.T.O. 
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QUESTION 10 (11 Marks) COMMENCE A NEW PAGE MARKS 

(a) Let y = (x 2 - 3)e-x 

(i) 

(ii) 

Show that the stationary points occur at x = -1 and x = 3 and 

determine their nature. 

Make a neat sketch, including the intercepts with the axes, coordinates 

of any turning points and any asymptotes. 

Express all intercepts, turning points and asymptotes as exact values. 

4 

J 

(iii) Using the sketch drawn and another sketch, solve the inequality 2 
(ex- e-x)(x2 - 3) ~ 0. Show clearly how you obtained your answer. 

(b) If y = sin x, prove dy = cos x. 
dx 

QUESTION 11 (11 Marks) COMMENCE A NEW PAGE 

2 

(a) A diver is descending vertically from the centre of a hemispherical tank of radius r 
metres, at the rate of 2 metres per second. A light, L, at the edge of the tank throws 
the diver's shadow, M, on the curved surface of the tank, as shown in the diagram 
below. The diver at D ish metres from 0 at timet= 0. 

(i) Verify that 
-1 h () a= tan - =­

r 2 

shadow 

3 

(ii) If s is the distance the shadow moves through along the edge of the curve, 4 
how fast is the shadow moving along the tank's edge when the diver is halfway 

down i.e. find 
ds 

dt 
P.T.O. 
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(b) Prove by mathematical induction that 4n ~ 1 + 3n for n = 1, 2, 3, . . . 4 

QUESTION 12 (11 Marks) COMMENCE A NEW PAGE MARKS 

(a) Evaluate J.Jz x3~ dx, using the substitution x =sec e. 4 

(b) (i) Write down an expression for tan(A - B) in terms oftan A and tan B. 1 

(ii) Deduce that for positive integer values of n 

1 +tan ne tan(n + 1)(} = tan(n+1)8-tan n8 
tan8 

Lu>i fiV) Hence prove that the sum ton terms of the series 

tan(} tan 2(} + tan 2(} tan 3(} + tan 3(} tan 4(} + ..... 

lS 

Sn = cot(} tan(n + 1)(}- (n + 1) 

©END OF EXAMINATION© 
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