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ASCHAM SCHOOL
MATHEMATICS TRIAL EXAMINATION 2016

General Instructions

¢ Reading time — 5 minutes

e Working time — 3 hours

e Write using black non-erasable pen.

e Board-approved calculators may be used.
o Areference sheet is provided.

e Detach the Multiple Choice answer sheet at the back of this exam paper.
e Show all necessary working in Questions 11-16.

Section | 10 marks
e Attempt Questions 1-10 using the detached Multiple Choice answer sheet at the back of this

exam paper.

e Allow about 15 minutes for this section.

Section Il 90 marks
e Attempt Questions 11-16.

e Start each question of Section Il in a new booklet.
¢ Write your name/number and your teacher’s name on each booklet.
e Clearly label the front of each booklet with the number of the question.
e If you use a second booklet for a question, place it inside the first.
Indicate on the outside of the first booklet that you have used two booklets for that question.

e Allow about 2 hours 45 minutes for this section.

Collection
e Check that you have written your name/number, teacher’'s name and question number on
each booklet.

e Hand in Section | and Section Il Q11-Q16 separately.
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Section |

10 marks
Attempt Questions 1 - 10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet at the back of this exam paper for Questions 1 — 10

1. The period T of y = cos(%x) IS:

1
A. T =47 B. T=x° C. T=4 D'T:Z
2. Which of the following expressions is a first step in rationalising the denominator of 3 1\/5 ?
+
1 5 1 3+ o 1 1 1 3-5

A ——x— B. X . X D. X
3+/5 5 3445 345 34456 3-45 3+4/5 3-5

3. The domain of f(x)=+x*—4is:

A. X<-20r x>2 B. x<-20or x>2 C. -2<x<2 D. 2<x<?2

4. Which of the following will shift the graph of y = x*, 4 units to the left and 2 units up:

A y=(x-4)*-2
B. y=(x+4)"-2
C. y=(x+4)"+2
D. y=(x-4)+2

5. Find the exact value of sec%[ )

A. ﬁ B. _ﬁ C. —i D. i
2 2 J3 V3
- 1.
6. The primitive of e +=1is:
X
1
A. ex—7+C B. e+Inx+C C. ex+Inx+C D. e*+Inx+C

Multiple Choice continues on the next page —»
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7. Which of the following equations represents the graph below, considering that a > 0?

y
A y=a—|x|
B. y=|x-a
-a a X
‘a C. y=|x—a
D. y=|x+a

8. Which of the following statements is true, if x - P,
qr
Inp
A. Inx=Inp-Ing+Inr B. Inx=Inp-Ing-Inr C. Inx=Inp-In(g+r) D. Inx:w
9. For what values of k is the quadratic x* —kx+ 2k positive definite?
A. 0<k<8 B. -8<k<0 C. 0<k<8 D. O0<k<2

10. Which expression is equivalent to the area of the shaded region?

A. AzsjoE f (x)dx

3z
B. A:jo2 f (x)dx

3z
C. A= joz f (x)dx

3z
D. A=3j2 f (x)dx

End of Multiple Choice.
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Section |1

90 marks
Attempt Questions 11 — 16
Allow about 2 hours and 45 minutes for this section.

Answer each question in the appropriate writing booklet. Extra writing booklets are
available.

In Questions 11 — 16, your responses should include relevant mathematical reasoning and/or
calculations.

Question 11 (15 marks) Start a new booklet.

a) Solve the equation 14u = 28u°. [2]
L . a+b

b) Simplify the expression 1T 1 [2]
7+i
a b

c) If a+f=-3 and off =6, where aand £ are the roots to the monic quadratic equation

ax®+bx+c=0, find the coefficients a, b and C. 2]

d) Solve [x—7|<3. 2]

e) If tanﬁzg and cosecd<0, find the exact value of cosé . [2]
. In9 4

f) Evaluate in exact form Iln3 (e”*—3)dx. [3]

g) Find the limiting sum of (3—v/7)+(3-~7)2+(B=7)*+... . [2]

End of question 11.
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Question 12 (15 marks) Start a new booklet

a) Differentiate:

X

i) y="" 2
2X
i) y=In(x*-4) 2]
b) Evaluate:
i) jftanzxdx. 2]
_[ cos_3x dx 2]
1+sin3x

c) The Potter Family deposited a sum of $15000 in their saving account. How long it will
take for them to reach their savings goal of $25000 if the bank pays interest of 9% per

annum, compounded monthly? Round your answer to the nearest month. [2]

d) Sketch a possible curve of f(x) given the graphs of f'(x) and f "(x) below: [2]

y y

y=f"x)

e) Find the exact volume of the solid
of revolution if the shaded area to
the right, for —2<y <1, is rotated

about the y -axis. [3]

End of question 12.
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Question 13 (15 marks) Start a new booklet

a) Solve the equation 3 +§ =28 [3]
X2

b) Find the equation of the tangent to the curve y =7 with the gradient m=-2. [2]

c) Find ksuch that lines I, :kx—3y=4and |, : (k+1)x—4y =7 are parallel. [2]

d) Consider the function f(x)=2-sinx.

i) Determine the range of f(x) . [1]
ii) Sketch the graph of f(x) for 0<x<2z showing all relevant information. [2]
e) Use Simpson’s rule with five function values to evaluate exactly J.O” XCOos X dx. [3]

f) Mary decides to train for the marathon by running each day d minutes longer than the
previous day, until she is ready for the competition. On the third day she is running for 21
minutes and on the tenth day is running for 49 minutes.

Find how long she is running on the first day and by how much she is increasing the

running time each day. [2]

End of question 13.
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Question 14 (15 marks) Start a new booklet

a) Let A(L,—3), B(0,4) and C(3,8) be three points on a number plane.

y
eC(3.8)
B(0.4)e
O X
®4(1,-3)
i) Show that the line BC has an equation 4x—-3y+12=0. [2]
i) Show that the perpendicular distance from A to BC equals the distance

from Bto C. [3]
iii) Hence find the area of the triangle ABC. [1]

b) Consider the curve y=(x+2)e™".
i) Findthe x-and Y - intercepts. [2]
i) Find the stationary point and test its nature. [2]

iii) If y"=xe™, show that there is a point of inflexion at x=0 and find its

y - coordinate. [2]
iv) Describe the behaviour of y as x —cand X — —o. [2]
v) Sketch the graph showing all the relevant information. [1]

End of question 14.
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Question 15 (15 marks) Start a new booklet

a) Consider the curve y=—x°+2x*+3x and aline y=-x+8.
y

i) Show that they intersect at x =2
and x=-2. [1]

i) Hence, find the area of the shaded

4 region, correct to two decimal

places. [2]

b) The fish population F in the pond is increasing according to the law of natural growth,

Z—T =KkF, for some constant k.

i) If F,is the fish population for t =0, show that F = Foe"t satisfies the given

differential equation. [1]
ii) Find k if the population of the fish triples every two years. [2]

iii) Find the number of fish when t =0 if the number of fish at the end of 6 years was

21000. [2]
. d
C) i) Show that d—(x Inx) =2xInx+X. [1]
X
ii) Hence, find J.xln xadx. [2]

Question 15 continues on the next page.
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Question 15 continued

d) A charter company determines the cost of plane flights at a rateR cents/hour,

2

R= 1iﬁ+403 +5476, and S km/his the speed of the plane.

A plane has been hired to fly 300 km from Sydney to Canberra, at a speed of S km/h.
i) Show that the total cost of the flight, C cents, is given by

5476
j : (1]

C =3oo(i+40+—
100 S

i) Show that the speed which will minimise the total cost of the flight Cis

s=740km/h. [2]

iii) Find the minimum cost of the flight. [1]

End of question 15.
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Question 16 (15 marks) Start a new booklet

a) Sally is saving for a trip around the world. The minimum cost of such a trip is $15000 but
she would like to depart with more than that amount, in case of unexpected expenses. At
the beginning of each month, starting on 1% of January 2016, she plans to deposit $200 in

her savings account which pays interest at the rate of 3% per annum, compounded
monthly. Let A, be the amount accumulated at the end of n time periods.
1) Show that an expression for the total value of her savings at the end of n months is
given by A =80200x(1.0025" -1). [2]
i) How much will she have saved by the 1% of January 2025, before the next payment
is made that day? [1]
i) If Sally continues with her savings plan, how long will it take for her to have at
least $15000 on her account? [2]
iv) Sally decided that she would like to depart on 1% of January 2020 after she has
saved $20000, by making larger deposits each month, from the beginning.

Calculate her new monthly instalments, correct to the nearest cent. [2]

b) ABCD and DPBQ are two congruent rectangles with shorter side AD =PB =3.

A P
N )
"\-_\-l\. //./ /../"/S T . )
0 c
Copy the diagram in your booklet.
i) Prove that ZARD = ZCSB. [2]
i) Hence, prove AADR = ACBS. [2]
iii) If AR:RB=1:2, show that AR =+/3. 2]
iv) Evaluate the area of the octagon ARPBCSQD . [2]
END OF EXAM.
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