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Year 12 Mid-Year
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Examination Number:

Set:

Mathematics Extension 1

General Instructions
e Reading time — 5 minutes
e Working time — 2 hours
e Write using black or blue pen
Black pen is preferred
e Board-approved calculators may be used

e A table of standard integrals is provided at
the back of this paper

e In Questions 11-14, show relevant
mathematical reasoning and/or
calculations

e Write your examination number on the
front cover of each booklet

e If you do not attempt a question, submit a
blank booklet marked with your
examination number and “N/A” on the
front cover

Total marks — 70

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

60 marks
e Attempt Questions 11-14

e Allow about 1 hour 45 minutes for this
section

Note: Any time you have remaining
should be spent revising your
answers.

DO NOT REMOVE THIS PAPER FROM THE EXAMINATION ROOM

Section |

10 marks

Attempt Questions 1-10

Allow about 15 minutes for this section

Use the Multiple Choice Answer Sheet for Questions 1-10.

1 Which expression is a correct factorisation of 27x* +8?

(A) (3x+2)(9x* -12x+4)

(B) (3x+2)(9x2—6x+4)
(€) (3x+2)(9x*+12x+4)
(D) (3x+2)(9x*+6x+4)

2 Apolynomial is sketched on the axes below.
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y=P(x)
Which of the following could be the equation of the polynomial?
(A) P(x):—x:’(x+2)(x—3)2

(B) P(x)=x(x+2)(x-3)

©) P(x):x3(x+2)(x73)2

(D) P(x)= x3(x72)(x+3)2
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What is the derivative of sin™(5x)?
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Giventhat sind=—- and cosd=—; when t=tan_ , which of the following
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is a simplified expression for sin @secé ?
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3x* +5x?
x*+5
Which one of the following statements is correct?

Consider the function f (x)=

(A)  f(x) isodd and 1% f(x)=3
(B) f(x) isodd and lim f (x)=5
(C) f(x)isevenand Ixinl f(x)=3

(D) f(x)isevenand lim f (x)=5

The cubic polynomial P(x) has roots ¢, 4, and y such that &+ 8+ y =5 and
aff+ay+ Py =4

Which of the following could be the equation of P(x)?

(A) P(x)=x*+5x*-4x-20

(B) P(x)=x"-5x*+4x* —x+11

(C) P(x)=2x"-5x"+4x-20

(D) P(x)=2x*-10x* +8x+17

2
Which of the following gives all of the solutions to [171} +3(17£j74 =07?
X X

(A) x=-4,x=1

(B) x=4,x=-1

1
C) x==onl
(©) c only

(D) x=



What is the derivative of xsec’x ? Section 11

CoS?X + XSin 2x 60 marks
(A) cos*x Attempt Questions 11-14
Allow about 1 hour 45 minutes for this section
(B) COS°X —2XCOS X Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.
cos*x
In Questions 11-14, your responses should include relevant mathematical reasoning and/or
© —2X calculations.
cos’x

Question 11 (15 marks) Use a SEPARATE writing booklet

(D) xtanx+sec®x

(a) Solve the inequality i§>71. 3
Itisknownthat tanA=4 and tan(A+B)= %
What is the value of tanB?
1 (b)  Consider the function f (x)=e>". 2
A -3 Find f*(x), the inverse function of f (x).
7
B) ——
(B) 5
todx
C) -1.292 (c) Find J , giving your answer in terms of 7. 2
© oNAIX
(D) -0.862
(d) Using the substitution u =1+ 2x., find Jﬁdxs 3
(1+2x)
(e) The acute angle between the lines 3x—y+7=0 and mx—y+1=0 is 45°. 2
Find the possible value(s) of m.
(f)  When the polynomial P(x)=x*+ px*+gx—4 is divided by (x-2) the 3

remainder is 12. Also, (x+1) is a factor of P(x).
Find the values of p and q.



Question 12 (15 marks) Use a SEPARATE writing booklet. Question 12 (continued)

(@ (i) Express 3cosx++/3sinx in the form Rcos(x—a), where 0<a <% 2 (c)  Consider the function f(x)=4x-x.

and R>0. (i)  Sketch y=f(x), showing the x and y intercepts and the coordinates of

(i) Hence, or otherwise, find the general solution of the equation 3 the stationary points.

3c0sX++/3sinx=+/6.
(i) Find the largest domain containing the origin for which f (x) has an

inverse function, f~(x).

(b) ABand AC are tangents to a circle. D is a point on the circle such that

2x /DBC = /BAC and /BDC = /BAC . (iii) State the domain of ().
(iv) Find the gradient of the inverse function at the origin.
A
B
IS\ICC:);L-II-EO End of Question 12
C
D

Copy or trace the diagram into your writing booklet.

(i)  Show that DB is a diameter. 3

(ii) Show that BC = AB. 1

Question 12 continues on page 8



Question 13 (15 marks) Use a SEPARATE writing booklet.

@)

(b)

©

(i) Draw aneat graph of y =3sin2x , for —z < x < 7, indicating
all intercepts on the x axis.

(if)  Use your graph to determine the number of solutions to the equation
3sin2x=x.

(iii) 1f m>0, for what values of m will the equation 3sin2x =mx have only

one solution?

Prove by mathematical induction that for all integers n>2,

1x2+2x3+3x4+......... +(n—1)><n=%(n—1)n(n+1).

Consider the function f(x) =xlog, x—1 with x>0.

(i)  Find the coordinates of the stationary point on y = f (x) and determine
its nature.

(if) Let x=2 be a first approximation to the root of the equation
xlog, x-1=0.

Use one application of Newton’s method to approximate the x-intercept.

Leave your answer correct to 2 decimal places.
(i) Explain why the curve y = f(x) is concave up forall x>0.

(iv) Sketch the curve, showing all its main features.

Question 14 (15 marks) Use a SEPARATE writing booklet.

a) The point P(2at,at?) lies on the parabola x* = 4ay .
p p y

(b)

y

A

/ X = day

oY

NOT TO
SCALE

P(2at, at?)

0]

(i)
(iii)

v
x

Show that the tangent to the parabola at P meets the x axis at A(at,O) .
Show that the normal to the parabola at P meets the y axis at B (0, 2a+ atz) .

The point R divides BA externally in the ratio 2:1.

(o) Show that the coordinates of R are (2at,—2a—at*).

(B) Show that R lies on a parabola with the same directrix
and focal length as the original parabola.

Consider the functiony = %cos’l(x -1.

0]
(i)

(iii)

What is the domain and range of the function?

Sketch the graph of the function showing the coordinates of the endpoints.

The region in the first quadrant bounded by the curve y = %cos’l(x—l) and

the coordinate axes is rotated about the y-axis. Find the volume of the solid
of revolution. Express your answer in simplest exact form.

End of paper
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