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Mathematics Extension 1

General Instructions Total Marks - 61
e Reading time — 5 minutes. Pages 1-4
. 10 marks
*  Working time — 2 hours. e Attempt all Questions 1-10
e Write using pencil for Questions 1-10. e Allow about 15 mins for this section

e Write using black or blue pen for
Questions 11-14. Black pen is preferred.

Section 11 | Pages 5-9
e Board approved calculators may be used.

51 marks

e Attempt Questions 11-14
e Allow about 1 hour 45 minutes for this section

e Diagrams are not drawn to scale.
e A rreference sheet is provided.

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

Mark /61
Highest Mark /61




Section |

10 Marks

Attempt all Questions

Use the multiple-choice answer sheet for Questions 1 — 10

1 Which of the following is equal to 3" x2*?

(A) 5
(B) 5*
(C) 6>
(D) 6"

2 Which of the following is the correct factorisation of 10y* —19y +6 ?

(A) (5y-2)(2y-3)
(B) (5y-3)(2y-2)
(C) (5y-2)(3-2y)
(D) (3-5y)(2-2y)

3 If f (x):x—+1, which of the following is equal to f (i}
X a

A l1-«a
B) 2
© 1l+a

(D)



Which of the following gives the equation of the line perpendicular to y =5-2x and
passing through the point (1, -3)?

(A) x-2y-7=0
(B) 2x+y+1=0
(C) x-2y+5=0
(D) 2y+x+5=0

ABCD is a cyclic quadrilateral inscribed in a circle with centre O such that
/BOD =140°.

B——~ ¢

A

Not to
Scale

A

What is the size of /BCD?

(A) 100°
(B) 110°
(C) 120°
(D) 130°

What is the value of lim a2—16?
a4 a+4

(A) 0

(B) 8

©C) -4

(D) 4



7 Suppose that f'(x)>0and f"(x)<0 for all real values of x. Which of the following
graphs best represents y = f (x)?

; Y
(A) ’ (B) /
‘_/ ¥ \h X
N
y
© / ®
<& \ = X = //_" *

8 For which point on the graph below is f (x)>0, f'(x)>0 and f"(x)<0?

C (A)
D (8)

/ B ©)
- (D)

O O W >




It is known that f " (x) =(x+4)2 (x-3).
How many inflexion points does the graph of y = f (x) have?

(A)

0
B) 1
€ 2
(D) 3

The graph of the derivative y = f'(x) is drawn below.
¥

y=r"x)

Not to
Scale

N e———————

/
zE

Where does a maximum turning point occuron y = f (x)?

(A) x=-2
(B) x=2
C) x=4
(D) x=6



Section 11
51 Marks

Attempt Questions 11 — 14
Allow about 1 hour and 40 minutes for this section.

Answer each question in the appropriate writing booklet. Extra writing booklets are available.

Question 11 (13 marks)

(&) Simplify 21 B
P~—P9 pPg-q

5

(b)  Find, correct to the nearest degree, the acute angle between the lines
2X+y—-3=0and x-3y+2=0.

(c) Find the x coordinate of the point on the curve y = x+/x+3 where
the tangent is parallel to the x-axis.

(d) A(8, \/200) and B(l, \/i) are two points. Find, in simplest exact form, the
coordinates of the point P which divides the interval AB in the ratio 3:1.

(e) Find the domain and range of the function f (x)=4v25-x".

End of Question 11



Question 12 (11 marks)

2x-1

(@) Solve the inequality > X.

(b)  Given the sequence ~/2, /18, /50, ......
(i) Show that the sequence is arithmetic.
(if) Find the value of the hundredth term.

(iii) Find the sum of the first hundred terms.

(©)

Not to
Scale

12
D

CD is a tangent at D to the circle. AB=x,BC=9 and CD =12.

Find the value of x, giving reasons.

(d) Prove by mathematical induction

1+5+9+...+(4n-3)=n(2n-1) for n>1.

End of Question 12



Question 13 (13 marks)

(@ (i) Find the vertical and horizontal asymptotes of the graph y = ;—_1 and
—X

hence, sketch the graph of y= ;(—_1 showing intercepts with the axes.
—X

(i)  Hence, or otherwise, find the values of x for which ;(—_1 <1.
—X
(b)

G

Not to

v Scale
H

M 7 N
7

H

MN and GH are two chords of a circle at right angles to each other, intersecting at R.
From R, a line perpendicular to HN is drawn, meeting it at T. TR produced meets MG at V.

Prove that:

()  AMVR is isosceles.

(i)  Vis the mid-point of MG.

Note: You do not have to copy the diagram above. It has been reproduced for you
on a separate page. Insert this extra page into your answer booklet.

(c)  Prove by mathematical induction that 7" —1 is divisible by 3 for all
positive integers n.

End of Question 13



Question 14 (14 marks)

(@) Solve 4cos(2a —45°)—~2/3 =0 for the domain 0° < & < 360°.

(b)

Not to
Scale

AB is a diameter of a semicircular piece of horizontal ground with radius r metres.
CD is a vertical flagpole of height h metres standing with its base C on the arc AB.

From A and B the angles of elevation of the top D of the flagpole are 45°and 30°
respectively. Show that h=r.

Question 14 continues on page 9



(©)

VA
5,-1)
S R Not to
\\\Mh__#//// Scale
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In the diagram above, the curve y = , where h and k are constants, has

x? +k

a minimum turning point at (0, —6) and passes through the point (5, —1).
A rectangle PQRS is inscribed within the curve as shown with its axis of

symmetry x =0.
() Find the values of h and k.

(ii) 1f Q has coordinates («, 0) find the coordinates of R in terms of «.

60«
a’+5

(iif) Show that the area, A, of the rectangle PQRS is A=

(iv) Hence, show that the maximum area of the rectangle PQRS is
6/5 square units.

End of Paper
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Note: Insert this page into your answer booklet for Question 13.
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Question 13 (b)

Note: Insert this page into your answer booklet for Question 13.
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