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Year 12 Assessment 2 Term 1 2016 

MATHEMATICS 

General Instructions: 

Reading Time: 5 minutes. 

Working Time: 2 hours. 

Write in black or blue pen. 

Board approved calculators & templates may be 

used 

A Data Sheet is provided. 

In Question 6 - 8, show all relevant mathematical 

reasoning and/or calculations. 

Marks may not be awarded for careless or badly 

arranged working. 

Total Marks: 85 

Section I: 5 marks 

Attempt Question 1- 5. 

Answer on the Multiple Choice 

answer sheet provided. 

Allow approximately 5 minutes for 

this section. 

Section II: 81 Marks 

Attempt Question 6 - 8 

Answer on lined paper provided. 

Start a new page for each new 

question. 

Allow about 2 hours 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 A - Multiple Choice 

1. What is the solution to zm = 7? 

a) ln 7 

m=-

c) ln 7 

m=-
ln Z 

2. What is the derivative of ;
x 

? 
e +1 

a) ln(ex 
+ 1) 

c) ln(ex 
+ 1)2 

7 

b) m=
ln 2 

d) m = ln 7 - ln 2 

b) 
zezx+ex 

(eX+1)Z 

d) 
eX 

(eX+1)Z 

3. The second term of an arithmetic series is 37 and the sixth term is 17. What is the sum of the 
first ten terms? 

a) 54 

c) 280 

b) 195 

d) 390 

4. Suppose that the point P(a, f (a)) lies on the curve y = f (x). If f' (a) = 0 and f" (a) > 0, 
which of the following statements describes the point Pon the graph of y = f (x) ? 

a) Pis a maximum turning point 

c) Pis a minimum turning point 

5. The primitive of tan0 is: 

c) tan0sec0 

b) Pis a horizontal point of inflexion 

d) P is a point of inflexion 

b) ln(sin0) 

d) -ln(cos0) 



Section B - Extended Response 

6. 
a) By writing 0. 64 as the sum of a geometric series. Express it as a rational number. 2 

b) For the series 2 + 6 + 18 + ... 

c) 

i. Find the 8th term. 1 

ii. Find the sum of the first 8 terms. 1 

i. 

ii. 

f cosx + sinx dx 

f0
4 sec

2
x dx 

:z--

2 

d) Graph on a number plane y = 3 - sin2x for 0 < x < 2rr, showing all important 

e) 

f) 

g) 

features. 3 

i. Evaluate log2 8. 

ii. Rewrite 2 log2 x in the form of loga (bn). 

iii. Hence or otherwise, solve 3 + 2log2 x = log2 (24x + 80). 

i. Show that the equation of the tangent to y = e 3x at the point where x = 1 is 

1 

1 

3 

given by y = e 3 (3x - 2). 3 

ii. Find the exact area bounded by y = e 3x, the tangent from part i, and the y-axis. 3 

i. Find f (x - 1)(2x + 3) dx 

ii. Evaluate f
1

3 

(x + x-Jx,)2 dx, leave your answer in exact form. 

2 

3 



7. 

a) For the series 1 � + 2 � + 5 � + 6 15 
+ ... 

2 4 8 16 

1 
i. Show that thenth term is given byTn = (Zn-1) + (-1r-1(2)n. 

ii. Find S7 . 

b) Find the second derivative of xsinx 

c) A circle centre O has radius 15cm. A 10cm chord AB is drawn across the circle. 
Find the area of the minor segment cut off by the chord AB, correct to 2 dp. 

3x d) For the graph y = -
2
- : 

X +1 

3 

3 

2 

3 

i. Find all stationary points and determine their nature. 4 

ii. Locate any intercepts. 1 

iii. Sketch the graph neatly, showing all important features. 3 

iv. How many solutions are there to the equation !x = c, where c is a non-zero 
X +1 

-3 3 constant and - < c < -. 1 
2 2 

Question 7 continues on next page 



e) In some rural areas, hot water tanks are installed in the roofs of large homesteads. The 
diagram below shows the cross-section of a cylindrical tank in such a homestead's roof. 
The cylindrical tank fits exactly into the roof with diameter 2r metres and height h metres. 
The cross-section of the roof is an isosceles triangle with dimensions shown. 

16m 

i. Show that the height of the roof is 6 metres. 1 

ii. Show that the volume of the cylindrical tank is given by V = 

3
rr (8r2 - r3 ). 3 

4 

iii. Find the value of r which gives the hot water tank its greatest volume. Hence 
find the exact volume. 3 



8. 

a) f' (x) is shown on the diagram below, neatly Sketchy= f (x) 

3 

2 

-4 -2 -1 0 

-1 

-2 

-3 

b) If x = (1 + t)e5t, prove that: 

11\y ?52 dx 
1.1-, - 10-+ 25x = 0 �'l--' x2 dt 

c) Find the integer b such that f1
4 

2 
zx+? dx = In b 

X +7x+10 

d) Solve 4sinxcosx = sinx to the nearest degree. (0° < x < 360°) 

e) Find the volume of the solid formed when y = ✓ sinx is rotated about the 
x-axis between x = 0 and x = 1r. 

f) 
i. Given that Sn = 3n2 

- 4. Show that Tn = 6n - 3. 

ii. Find the first value of n such that Tn is a perfect square. 

Question 8 continues on the next page 

2 

3 

3 

3 

2 

2 

1 



g) Nat just retired with $1000 000 in her bank account. This account attracts interest at a 
rate of 5% p.a. compounded annually. She intends to withdraw money in equal amounts 

every year immediately after interest is compounded. 

Let An be the amount of money in her account after the nthwithdrawal of $W. 

i. Write down an expression for the amount left after two withdrawals. 1 

ii. Show that W = 80242.59, if Nat wants the money to last exactly 20 withdrawals. 3 

iii. After her 10th withdrawal, the bank changes its interest rate to 3% p.a. on the 

remaining balance. How many further withdrawals can Nat take if W stays the 
same? 

iv. What should Nat's withdrawal amount be right from the beginning if she wishes 

4 

to still make the money last 20 withdrawals, taking into account the change in interest 
rate after 10 years? 3 

END OF EXAMINATION 




























