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MATHEMATICS EXTENSION 1

Time Allowed - 120 minutes

(plus 5 minutes Reading Time)

General Instruction:
¢ All questions may be attempted

o All questions are equal value

Reference Sheet will be supplied

e Department of Education approved caleulators 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

Questions 1-5 are to be completed on the multiple choice sheet, then Questions 8-12 to
be completed on separate sheets of paper and handed in in separate bundles. Questions
must show your Candidate Number (in the top right hand corner),






JRAHS Year 12 Mathematics Extension 1

SECTION I
MULTIPLE CHOICE QUESTIONS

Attempt Questions 1 ~ 5 (1 mark each).
Allow approximately 8 minutes for this section

8
1. Find the fifth term in the expansion of (333 — -E—)
2z
8Y 73\
0 ()=
()0
4\ r2\¢ _,
B) (8) (5) T
8\ r3\4 _
<) (4) (5) *
) (8) (§) T
tan~1
2. By using substitution u = tan~'z evaluate / S dz
l+z
A) € + g
B) etan“ﬂ: o
C) e +¢
D) e'** 4 c.
3. Which one of these functions has an inverse relation that is not a function?
A) y=2%
B) y=Inz;
C) y= vz
D) y=|z[.
f -g <z< %73, then sin™! (sinz) is equal to:
Ay z—27
Bl m+z
C) g -z
Dyr—z
2 n
5. BEvaluate lim (n'+3n 2“"“ 2 )
n—r 00 ni-1
A) 1,
T,
B) 3;
C) —%
D) 0.

END OF SECTION I
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JRAHS Year 12 Mathematics Extension 1

SECTION II
EXTENDED RESPONSE (77 marks)

77 marks
Attempt Questions 6 — 12

Allow approximately 1 hour and 52 minutes for this section

MARKS:
QUESTION 6. (11 marks) COMMENCE A NEW PAGE
(a) Evaluate
. /sindx
[im ( - cos w) :
z—0
2

(b) Use the binomial theorem to find the term independent of z in the expansion of

(E+x2)15

X
2
(c) Prove by mathematical induction that n® + 2n is divisible by 3, for all positive
integers n. '
' 3
(d) Sketch the graph of the function f(z) = 3cos™!(2z — 1).
Clearly indicate the domain and range of the function.
2

(d) A spherical balloon is expanding so that its volume, V m3, increases at a constant rate
of 72 m® per second. What is the rate of increase of the surface area when the radius is
12 metres” You may use the formula V =%7r’r3 for the volume of a sphere and 5 = 42
for its surface area.

2
QUESTION 7. (11 marks) COMMENCE A NEW PAGE
{a) ¥ .
fx—%\/%_mdxzﬁ‘(m)+0,
using substitution u =1+1Inz
(i) find F(z), 9
(ii) hence, find F(e®) — F(1) 5
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JRAHS Year 12 Mathematics Extension 1

MARKS:

(b) An offshore oil well is located at a point W, which is 5 km from the closest shorepoint,
A, on a straight shoreline. The oil is to be piped to a shorepoint B that is 8 km from A
by piping it on a straight line underwater from W to some shorepoint, P , between A and
B and then on to B via a pipe along the shoreline.

W twelly

horelir
shoreline The cost of laying the pipe is $125 000 per

km underwater and $75 000 per km over
land. Let z km be the distance between A
and P, and C' (in thousands of dollars) be
the cost of the entire pipeline.

:‘9 Show that the cost is given by C' = 125v/2% + 25 + 75(8 — z) 9
(ii) Find the domain of z. 1
(iii) Find where the point P should be located to minimise the cost of laying the
pipe. then find this minimised cost. 4
QUESTION 8. (11 marks) COMMENCE A NEW PAGE
(a) Use mathematical induction to prove that, for all integers n with n > 1
3-204+7-3+13 Al 4+ (P +n+ D)(n+ 1) =n(n+2)! 4
(b) Find the angle that y = tan™'(2z) makes with the y-axis at the origin.
Give your answer to the nearest degree. 5

(¢c) For a given function

flz) =2 —(m - g)ms—m:c—k 1,

find the real number, m, for which the function does not have a minimum or maximum?
4
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JRAHS Year 12 Mathematics Extension 1

MARKS:
QUESTION 9. (11 marks) COMMENCE A NEW PAGE
(a) Let z = 3sind and find the following integral
72
I
V9 — z° 4
{b) Two points P(2ap, ap®) and Q(2aq, ag?) lie on the parabola z2 = 4ay.
(1) Show that the equation of the tangent to the parabola at P is Yy = px — ap®. 5

(if) The tangent at P and the line through @ parallel to the y axis infersect at T'.
Find the coordinates for T. 9

(iii) Write down the coordinates of M, the midpoint of PT. 1

(iv) Following information given above, draw corresponding diagram, showing

coordinates of all points. 1
{iv) Determine the locus of M when pg = —1 1
QUESTION 10. (11 marks) - COMMENCE A NEW PAGE

(a) Let u = sinz, find the following indefinite integral

/ sin® z cos zdz
2
(b) Isabella invests $P at 8% per annum compounded annually. She intends to
withdraw 33000 at the end of each of the next six years, immediately after the
interest is paid, to cover school fees.
(i) Write down an expression for the amount $A1 remaining in the account
following the withdrawal of the first $3000. 1
(i) Find an expression for the amount $A2 remaining in the account after
the second withdrawal. 1
(iii) Calculate the amount $P that Isabella needs to invest so that she is just
able to cover the school fees. 3
@vae by induction that
' 1 1 1 1 1
z—-1 =z 22 v zn(z — 1)
for all positive integers n > 1,z £ 0,1 4
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JRAMS Year 12 Mathematics Extension 1

MARKS:
QUESTION 11. (11 marks) COMMENCE A NEW PAGE
(a) Find the area bounded by the curves y = cosz and y = sin{2z) and the
z-axisfor0 <z < g
3

From an external point T, tangents are
drawn to a circle with centre O, touching
the circle at P and Q. Angle PTQ is acute.
The diameter PB produced meets the tan-
gent TC) at A. Let ZAQB = 4.

(i) Copy the diagram above into your answer booklet.

(i) Prove that ZPTQ = 24.

3
(iii) Prove that APBQ and ATOQ are similar. 3
(iv) Hence show that BQ x OT = 2 x QP2 N
QUESTION 12. (11 marks) COMMENCE A NEW PAGE
(a) For the binomial expansion
a¥a I \" ' _
( 5 + ?—m) , ne€N, ab#0, ab are variables
the sum of the coefficients of the first three terms is 79.
Find the term independent of a.
4
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JRAHS Year 12 Mathematics Extension 1

MARKS:

(i) The part of the curve z? = 32y between y = 0 and y = h is rotated about the y axis.
Show that the volume enclosed is given by V = 167wA?.

1

(ii) The diagram represents the water in a dam on a farm. The depth of the water is A
metres, the volume of the water in the dam is VV m?, and the ares of the surface of the
water is S m®. The water in the dam evaporates according to the rule i—‘: = —kS,
where k is a positive constant, and ¢ is the time in hours.

Shoﬁ tha E—lﬁ = —k,

dt
3

(iii) Initially the dam contains 647 m® of water. Calculate how long it will take for the
1am to empty by evaporation when &k = 0.001.
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