Girraween High School
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MATHEMATICS EXTENSION 1
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(plus 5 minutes reading time)



Section I
5 marks

Attempt Questions 1-5

Question 1 (1 mark)

The angle 70° in radians is:
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Question 2 (1 mark)
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Question 3 (1 mark)
A polynomial of degree four is divided by a polynomial of degree two. What is the

maximum possible degree of the remainder?

A O
B. 1
C. 2

D. 3

Question 4 (1 mark)
Which is the domain of f(x) = In (2? —1)?

A 2>0
B.x>1
C.z<—-landz>1

D —-1<zx<l1

Question 5 (1 mark)
The number of different arrangements of the letters of the word REGISTER which begin
and end with the letter R is:
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Section II

86 marks

Attempt Questions 6-10

Write your answers on the paper provided.

In Questions 6-10, your responses should include relevant mathematical reasoning and/or

calculations.

Question 6 (23 marks)

2
5
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(a) Solve

(b) Let A be the point (—2,7) and let B be the point (1,5). Find the coordinates of
the point P which divides the interval AB externally in the ratio 1 : 2.

(c) The graphs of the line z — 2y 4+ 3 = 0 and the curve y = 23 + 1 intersect at (1,2).
Find the acute angle between the line and the tangent to the curve at the point of

intersection.

(d) The variable point (3t,2t2) lies on a parabola. Find the Cartesian equation for this

parabola.

(e) i. Express sinz ++/3cosx in the form Asin(z + «).

ii. Hence, or otherwise, solve the equation sin z + V3cosz = /3 for 0 < x < 360°.

The exam continues on the next page
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Question 7 (20 marks)

(a) Differentiate:

, 1
iy=
Y e 11
2
ii. y=1In—
z

ili. y =In/z(1 —x)

(b) Consider the function f(z) = —e® + 1.

i. State the domain and range of f(x).

ii. Prove that f(z) is concave down for all z in the domain of f(x), you must show

working.

(c¢) Find:
2
1
i. / dzx
1 5 — 21‘
4 —T
. / = i
1—2e%

1
(d) i. Solve logy x = log, — + logy (22 — 1).
X

ii. Solve 3% = 18. Give your answer to two decimal places.
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Question 8 (14 marks)

(a) i. Find the remainder obtained by dividing P(z) = 2® — bx? — bx + 4

by Q(z) = x — 2.
ii. Hence, or otherwise, find a value of the constant b such that P(x) is divisible
by Q(x).

iii. Find all the roots of P(x) for this value of b.

5\ 10
(b) Find the constant term in the expansion of <3x2 + x3>

(¢) A particular exam contains 10 multiple choice questions, each with four choices. A

student sitting this exam guesses all the answers randomly.

i. What is the probability that the students scores 50% in this exam? Give your

answer to 3 decimal places.

ii. What is the student’s most likely score?

Question 9 (19 marks)

(a) The diagram shows the graph of the parabola z? = 4ay. The tangent to the
parabola at P(2ap, ap?) cuts the z-axis at 7. The normal to the parabola at P cuts
the y-axis at N.

i. Show that the equation of the tangent at P is y = px — ap? and find the

coordinates of T'.
ii. Show that the coordinates of N are (0, a(p® + 2)).

iii. Let M be the midpoint of NT'. Show that the locus of M is a parabola and
find its focal length.
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Question 9 (continued)

(b) In the diagram below AB is a diameter of the circle. The tangent AX and chord
BP are produced to meet at (). The tangent C' P meets AQ at X.

i. If ZABP = 0, show that ZXPQ =90 — 0. 3]

ii. Show that X is the midpoint of AQ. 3]

(c) It can be shown that sin30 = 3sinf — 4sin3 @ for all values of §. (Do NOT prove [4]
this.)

Use this result to solve sin 36 + sin 26 = sin @ for 0 < 6 < 2.
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Question 10 (12 marks)

(a) Use mathematical induction to prove that, for integers n > 1,

l+2+§+ Lo _(n+1)! -1
20 31 4 n+1D!  (n+1)

(b) The diagram below shows a vertical tower OT of height h. The angle of elevation
of T from A is 45° and ZAOP = 60°. Let the angle of elevation of T' from P be «

and let ZATP =6.

i. Show that OA = h and OP = hcot «

ii. Show that
AP? = h? + h?cot’ a — h? cot

iii. Using AATP, show that

AP? = 312 + h2 cot? a — 2v/2h2%cosec a cos O

iv. Show that

1 .
cos = —sina + ——= cos«

V2 2v/2

End of exam
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