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Caringbah High School
Year 11 2017

Mathematics Extension 1

Preliminary Course

Semester 2 Exam

General Instructions

Name:

Reading time — 3 minutes.

Working time — 90 minutes.

Write using black or blue pen.
Board-approved calculators may be used.
Relevant mathematical reasoning and/or
calculations MUST be shown.

Marks may not be awarded for answers
which do not show relevant working
and/or reasoning.

A reference sheet is provided.

Total marks — 65

Write your answers in the answer booklets
provided.

Start each question in a new booklet.

Ensure your name is clear.

Class:
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Question 1: (13 marks) Marks

20

a) Solve x-8< —. 3
X

b)  Sketch the graph of the function y = 3**! 2

c)  Find the exact value of cos 165°. 1

d)  Find the derivative of the following expressions, expressing your answer in simplest
form.

i) 5x3—3x%+2 1

i) 3 1

iil)  (5x -2y 1

iv) (3x+1)(2x-3)* 2

v) 2x+t1 2
x—3
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Question 2: (13 marks) Marks

a)  Factorise p® + 8 1
b) Let f(x) = 2x2 — 3x. Find f'(x) by differentiating from first principles. 2
C) Find the value for x, giving reasons. 2
d)  The point B (5, -2) divides the interval joining the points A (3, 7) and C(x, y) 2

internally in the ratio 2:3.

Find the coordinates of point C.

x+1
e) Sketch y= Y clearly showing any asymptotes and intercepts on axes.
X

f) Solve sec’ 8 =Ttand — 1 for 0° < 8 < 180°, to nearest degree. 3
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Question 3: (13 marks)

b)

d)

State the domain and range of the graph of y=Jx - 9.

Find the equation of the straight line that passes through the intersection of the lines
x+3y—2=0and 2x—y—-5=0
and also passes through the point (5, -2). Express your answer in general form.

Find the values for k such that the line 12x + 5y + k = 0 is a tangent to the circle

(x=1y+(y+5)?*=09.

C Two circles intersect at A and B.

N. The tangents at M and N meet at C.
Prove M, N, C and B are concyclic.

N

. 4 X 4dx-1
1) Show that x + 3 — =
x+1 x+1
2
.. ) x +4x -1
i) Hence state the oblique asymptote of the graph y = —+1
X
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Question 4: (13 marks) Marks

a) o and Bare roots of the equation 2x*> — 3x + 5 = 0. Find the values of:

i) of 1
1 1
i) ?‘F? )
iii) (o —P)? 2
iv) ol+p3 2
b)  Copy or trace the function y = f (x) into your answer booklet. Draw a neat sketch of the 3

derivative function y = f *(x), showing its relationship to y = f(x).

YoM

asymptote
< >
X
Y
C) Shade the region on the Cartesian number plane where the following inequalities 3

hold simultaneously.

x2+y?<4 and-1<x<2
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Question 5: (13 marks)

a) Find the point that divides the interval between the points A(-3, -1) and B(5, 9)
externally in the ratio 5:3.

b)  Find the equation of the normal to the curve y = x3 — 2x% + 4x + 1
at the point (2,9).

C) i) By solving simultaneously, show that the two parabolas

y=4x2+6x—1 andy = x? + 2x + 3 intersect at the point (-2, 3).

i) Find the acute angle between these two parabolas at this point of intersection.

Express your answer correct to the nearest minute.

d)  Express x*—2x3 + 9x? — 8x — 20 in the form (x? — x)? + b(x? = X) + c.

Hence solve x*—2x3+9x%2 - 8x —20 = 0.

End of Exam
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