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Mathematics

General Instructions Total marks — 85
¢ Reading time — 5 minutes Section | - 5 marks (page 2)
¢ Working time — 120 minutes e Attempt Questions 1-5

e Write using black pen
¢ NESA approved calculators may be used Section Il — 80 marks (pages 3-6)

¢ |[n Questions 69, show relevant mathematical e Attempt Questions 6 -9
reasoning and/or calculations
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Multiple Choice (1 mark each)

1. At what point on the curve y =(x—2)(x+3) is the tangent perpendiculartox —y + 5 =0

(A)  (-1,-6)
(B) (0,-6)
€ (1,-4)
(D) (0, 6)

2. State the domain for y =+/4 X’
(A) 4<x<4

B) x<-2o0rx=>2
() 2<x<2
(D) —2<x <2

3. Find x if 2X><4X+1:%
(A) x= -1
B) x=1
(C) x=2
(D) x= =2
4. Solve |2X+5|:X—1
(A) x =—6
4
(B) X = —5
(C) x=0

(D) no solution

. x%-25
5. Evaluate lim
x—=5 X-5
(A) =5
(B) O
(C) 5
(D) 10
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Question 6 (20 marks)

(a) Calculate 2_%8 + L correcttos significant figures

3

(b) If J27 +J12 = JA, find A.

2
(c) Solvets =16
(d) Factorise the following expressions completely
(i) 3x*— 12y?
(i) 8—27d°
(e) Giventhat 3log, 2 — log, 128 = 4, find the value of x.
(f) Find the EXACT value of

(i) Sin225°
(i) Sec120°

(g) The point P(x,y) moves so that its distance PA is always twice its distance PB. Given
the points A(1,5) and B(4,-1).

(i) Show that the equation of the locus of Pis X* + y* 10X+ 6y +14 =0

(ii) Find the centre and radius of this locus.

(h) ABCD is a parallelogram and F is the midpoint of AB. DF and CB are extended to meet at E.
(i) Prove that ABEF = AADF

(ii) Prove that B is the midpoint of CE

E

C
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Question 7 (20 marks)

(a) Differentiate with respect to x:

(i) x*++Vx
(ii) xz;z
(iii) (3x + 1)°

(b) Find the equation of the curve, given the gradient functionis4x — 6
and it passes through the point (2,4)

(c) Solve 3 +x—2x%>0

(d) Find the value of k for which the quadratic expression (k + 6)x*> — 8x + k is
positive definite.

(e) Show the region of the number plane where the following hold simultaneously:
2 2
(x=-1)"+y <9

y<x+1

(f) Solve 2005°0 = 1 for 0° <0 < 360°

(g) Two helicopters leave Airport C at the same time. Helicopter A flies 7.8 km on a
bearing of 043°. Helicopter B flies 5.3 km due west.

i) Draw a diagram and mark the relevant information on it.
ii) Find the distance between Helicopter A and Helicopter B to 1 decimal place.

iii) Hence or otherwise, find the true bearing of Helicopter A from Helicopter B
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Question 8 (20 marks)
(a) Considerthe curvey = 2x3 — 3x? — 12x + 2

(i) Find any stationary points and determine their nature
(ii) Find any point(s) of inflexion
(iii) Draw a neat sketch for the domain —2 < x < 4

(iv) What is the maximum value of the curve in this domain?

(b) Prove that tan 8 + cotf = secHcosecd

(c) The points A(-1,-1), B(4,2), C(3,6) and D (X, ,Y,) are the 4 vertices of a quadrilateral ABCD.

(i) Draw a number plane and mark A, B and C on it.
(ii) Find the gradient of line AB.
(iii) Show that the line [ parallel to AB and going through C
is3x—5y+21=0
(iv) If the equation of the line k through point A parallel to BC is
4x +y + 5 =0, find the point D (X; ,V:), the intersection of lines [ and k.
Mark this point on your diagram.
(v) Find the acute angle (to the nearest degree) that the line AB makes with the
positive x-axis.

(vi) Find the perpendicular distance between point B and line [ as an exact value.

(vii) Find the exact area of ABCD.
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Question 9 (20 marks)

(a) A parabola has its focus at (2,4) and directrix at y=0. Find the equation of the

parabola 2

(b) Sketch the graph (y —3)? = —12(x + 1)
Label the focus, vertex, directrix 3

(c)  Sketch the graphy = 2xx—+1 State its domain and range. 3

(d) The function f(x) is shown below:

n
< s > x
/ |
Sketch the graph of the derivative, f'(x) 1
(e) Lety = 2x% — 2x. Show that
x?2y"—2xy' +2y =0 2
(f) Find by first principles, the derivative of y = 2+/x 2

(g) Find the gradient of the curve y = at the origin and hence find the equation of the

x> +1

tangent to this curve at the origin. 2
(h) Kerry is on a kayak 500 metres from the nearest point P of a straight stretch of beach.

Her destination is 2 kilometres along the beach from P.

Kerry can paddle her kayak at 1.5 km/hour and she can walk along the sand at 2km/hour.

Let x be her landing point on the beach.

(a) Draw a diagram to represent this situation. 1
. ... . VYx2+0.52  2-
(B) Show the total time taken to reach her destination is XS 4 Tx 2
(v) Towards what point on the beach should she row to reach her destination in the least
possible time? 2
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Ve 1l PRELIM 2 MATHEMATICS: Question. (2. page 3 9] 3
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MATHEMATICS: Question........
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MATHEMATICS: Question..3....
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MATHEMATICS: Question........
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MATHEMATICS: Question. 3....
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MATHEMATICS: Question q
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MATHEMATICS: Question )
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