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MATHEMATICS 

General Instructions: Total Marks 100 

Reading Time: 5 minutes. Section I: 10 marks 

Working Time: 3 hours. Attempt Question 1 -10. 

Write in black pen. Answer on the Multiple Choice 
answer sheet provided. 

Board approved calculators & templates may be used Allow about 15 minutes for this 
section. 

A Standard Integral Sheet is provided. 

In Question 11 - 16, show all relevant mathematical 
reasoning and/or calculations. 

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

Section II: 90 Marks 

Attempt Question 11 - 16 

Answer on lined paper provided. Start 
a new page for each new question. 

Allow about 2 hours & 45 minutes for 
this section. 

The answers to all questions are to be returned in separate stapled bundles clearly 
labelled Question 11, Question 12, etc. Each question must show your Candidate 
Number. 



Multiple Choice Questions 

Choose the best answer for each of the following questions. 

1. 

2. 

3. 

For what values of k does the equation x 2 
- 6x -3k = 0 have real roots? 

A k :s-3 B k2:-3 Ck :,;3 D k2:3 

Two ordinary dice are rolled. The "score " is the sum of the numbers on the 
top faces. What is the probability that the scores is 9? 

Al_ Bl Cl D 3 
9 4 3 4 

Express .,r~ in the form of .J--;; - -Jh where a and b are rational numbers. 
l+ 2 

B -Js--Jro c c-Jro--Jsv3 D c-E--Jro)13 

4. Find the derivative of cos 2 3x with respect to x. 
A -2sin3xcos3x B -6sin3xcos3x 
C 2sin3xcos3x D 2sin3xcos3x 

1 

5. Evaluate f (e-3
x - l)dx. 

0 

6. 

7. 

A -(e-3 +l) 
3 

e-3 2 
B --+-

3 3 

e-3 2 
C-(-+-) 

3 3 

What are the domain and range of f(x) = .J4-x2 ? 

A Domain: - 2 :s x :s 2 Range: 0 ::; y ::; 2 

B Domain: -2:sx:s2 Range: -2:sy:s2 

C Domain: O:sx:s2 Range: -4:sy:s4 

D Domain: O:sx:s2 Range: O:sy:s4 

Daniel planted a bed of gardenias in rows on his commercial property. Each 
row had to be fertilised before planting. 

There were 13 gardenia plants in the first row, 19 gardenia plants in the 
second row, and so on. Each succeeding row had 6 more gardenia plants than 
the row before it. 

If Daniel wanted to plant 1453 gardenias, how many rows will he need to 
fertilise? 

A 20.28 B 20.40 C 23.61 D 23.74 



8. A particle moves so that its velocity function at time t seconds, is given by : 
v=2e-'(l-t). 
Find the time when the acceleration is zero. 

A t=O Bt=I C t=2 D t=3 

9. Find the perimeter (P)of the sector of a circle with a radius of 20cm and an 
angle 36 ° subtended at the centre. 

A P=0.5x400x(; -sin ;)cm 

B P= ( 0.5 x 400 x ; ) cm 

71: 
C P=(40+ -)cm 

5 

D P=(40 + 471:)cm 

10. Find the values ofx for which the geometric series 2 + 4x+ 8x 2 + ... has a 
limting sum. 

I Ax<-
2 

I 
B x;;: 

2 
c I 

/x/:::;;-
2 

I 
D /x/<-

2 



Question 11 Marks 

a. 

b. 

c. 

d. 

e. (i) 
(ii) 

f. 

g. 

(i) 
(ii) 

Evaluate 1
. x 3 -8 
nn-

x-+2 x-2 

Find f(Jsx-l)dx. 

3 3 
Evaluate f 

2 
x dx. 

1 x +4 

Differentiate y = sin x and simplify. 
1 + cosx 

Differentiate x ln x. 

Hence find f lnx dx. 

If a, b and c are consecutive terms of a geometric sequence, show that ln a, ln b 
and ln c are consecutive terms of an arithmetic sequence. 

A parabola in the coordinate plane is represented by the 
equationx 2 -10x-16y-7 = 0. 

Find the coordinates of the vertex. 
Find the focal length. 

Question 12 (Start a new page) 

a. A Geiger counter is taken into a region after a nuclear accident and gives a 
reading of 10 000 units. One year later, the same Geiger counter gives a reading 

of 9000 units. It is known that the reading is given by the formula T = T0 e-kt, 

where T0 and k are constants and tis the time, measured in years. 

(i) Evaluate the exact values of T0 and k. 
(ii) It is known that the region will become safe after the reading reaches 40 units. 

After how many years will the region become safe? 
(iii) Sketch the graph of T = T0 e-kt. 

b. (i) On a Cartesian plane, plot the points A, Band C which are (-4,3), (0,5) and (9,2) 
respectively. 

(ii) Find the length of the interval BC. 
(iii) Show that the equation of the line l, drawn through A and parallel to BC is 

x+3y-5=0. 
(iv) Find the co-ordinates of D, the point where the line l meets the x-axis. 
(v) Prove that ABCD is a parallelogram. 

(vi) Find the perpendicular distance from the point B to the line l. 
(vii) Hence or otherwise find the area of the parallelogramABCD. 
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Question 13 (Start a new page) 
a. A particle is moving on the x-axis. It starts from the origin, and at the time t 

seconds, its velocity v mis is given by v = 1- 2 sin t. 

b. 

c. 

Let t = t 1 , t = t 2 be the first two times when the particle comes to rest. 

(i) Find t I and t 2 • 

(ii) Sketch the velocity function for O :,:; t :,:; 2n . 

(iii) Find the acceleration at t I and t 2 • 

(iv) Find the displacement function. 

(v) Hence, or otherwise, find the exact distance travelled between t 1 and t 2 • 

a, f3 are the roots of the quadratic equation 2x2 
- (4k + 1) + 2k2 -1 = 0. 

If a = - f3, find the value of k. 

Given that f(x) = 4x-3 is the gradient function ofa curve and the line 

y = 5x - 7 is tangent to the curve. 
Find the equation of the curve. 

Question 14 (Start a new page) 
a. 

(i) 

(ii) 

F 

E 

D c Not to scale 

Two squares ABCD and AEFG are drawn above. AG and EB intersect at Kand 
DG and AB intersect at H. Let LADG = a . 

Copy the diagram into your writing booklet. 

Prove that MDG = MBE. 

Prove that EB ..L DG. 
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Question 14 (continued) 
b. A bag contains 2 red balls, one black ball, and one white ball. Ming selects one 

ball from the bag and keeps it hidden. He then selects a second ball, and also 
keeping it hidden. 

(i) Draw a tree diagram to show all the possible outcomes. I 
(ii) Find the probability that both the selected balls are red. I 

(iii) Find the probability that at least one of the selected balls is red. 1 
(iv) Ming drops one of the selected balls and we can see that it is red. What is the I 

c. 

(i) 

(ii) 

(iii) 

probability that the ball that is still hidden is also red? 

x 

Not to scale 

A 

In the diagram above, TXA is a right-angled triangle. 
XY= p, TZ= h, LTYZ = ¢, LZXA =a, LTXY = B. 

Copy the diagram into your writing booklet. 

h 

z 

Consider AXYT in the above diagram, show that TY 
psinB 

sin(¢ - B) 

Show that LYZT = ff + a . 
2 

(.) d c··) h h h psinBsin¢ Hence, use part 1 an 11 to s ow t at = ~. ~--~-
sm(tp - B) cos a 

Question 15 (Start a new page) 

a. Graph the solution of 4x ~ 15 ~ -9x on a number line. 

b. (i) Find the area bounded by the curve y = tan 2x, 0 ~ x ~ ff and the x-axis 
6 

(ii) 
The region bounded by the curve y = tan 2x, 0 ~ x ~ ff and the x-axis is rotated 

6 
about the x-axis and form a solid. 

Find the volume of this solid using two applications of Simpson's Rule. 
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c. In the diagram below, P(2t, 2/t) is a variable point on the branch of the hyperbola 
y=4/x in the first quadrant. 

The tangent at P meets the y-axis at A and the x-axis at B. 

y y=4/x 

0 
B 

Notto 
scale 

x 

(i) Show that the equation of the tangent at Pis t 2 y = 4t - x. 

(ii) Let the square of the length of AB, ieAB 2
, be denoted by v. 

Find the value of t for which v is a minimum. 

Question 16 (Start a new page) 
a. 

b. (i) 

(ii) 

a 
If log 5 8 =a, prove that log10 2 = --. 

a+3 

Justify the graph of /(x) = x-~ is always concave down. 
x 
1 

Sketch the graph of f(x) = x- -
2 

, showing all intercept(s) and stationary 
x 

point(s). 

c. When Robby is 3 months old, his parents decide to make a regular deposit of 
$500 every 3 months, starting with first one when Robby is 3 months old in an 
account that earns interest of 8%p.a., the interest being paid every 3 months. 

2 

4 

3 

2 

3 

(i) Show that the day after Robby's 1st birthday (after payment is made), the value of 2 
the account is given by $ 2060.80. 

(ii) How much money will be in the account the day when Robby turns 15 after the 2 

(iii) 

(iv) 

payment is made? 

No more payments are made into the account after Robby turns 15 and no 
withdrawals are made. 
Find the amount in the account on Robby's 16th birthday. 

Robby decides that he will withdraw a regular amount of money from this 
account each birthday, starting with his 16th birthday. He cannot decide whether 
he should withdraw $4000 or $5000 each birthday. 
By considering the result of part (iii), comment on what will happen in each case. 

JRAHS 2105 2u Trial 

END of PAPER 
- 4 -

1 

2 






































