Mathematics Extension 1

General Instructions
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e Attempt all questions

e Marks may be deducted for
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Question 1

(712)*°—®8
Evaluate ——3 = to 3 significant figures:
f
a)1.11 b) 84.4 c) 253
Question 2

Which of the following is a function?

a) x = v- b) x = C)x*+vi=1

1

Question 3

The function above can be best described as:

d) 284

d) {1,2}, {2,5}, {1,-4}

Q) v =+vx—2 b) y =+x+2 C)v=vx?-2 d) y=vx*+2
Question 4
If sinf = — and cos @ = 0, which of the following is the value of tan & ?
)21 ) — — )= Dpe
a) —— Si— C) — —
2 V21 V21 2
Question 5

The perpendicular distance of (2, 3) from 2x — v + 3 = 0 is given by:

N3 V13 4
4 4 \13

a)

d) "l
V5



Question 6
Which of the following is not a test for congruent triangles?

a) SAS b) SSA c) AAS d) SSS

Question 7

Solve for x: 7% = 200,

a) 0.328 b) 0.367 c) 2.72 d) 237

Question 8

2

o -3 .
The derivative of *" is:

2% 1 6 6 ; _
Q) — —— c) — 6x*
) ) — ) = )
Question 9
-
AN
/1?/’/ 55° 7/
- /
_— /
f.
/&

The area of the above triangle is given by:

63 sin 55° 63 cos55°
Q) ———— b) 63 sin 55° ) — d) 63 cos55°
2 2
Question 10

The sum of the first n terms of an arithmetic series with a first term of 10 and a common
difference of —2 is given by:

a) 3 — 2n b) 7 — 2n C) 5n — 2n” d) 11n —n’



Question 11 (14 Marks)

5
(a) Express = with a rational denominator.

V5—+
(b) Solve for x: [3x+2|=5
dx— . .
(c) Solve = 5 and sketch your solution on a number line.

(d) Clearly sketch the region specified by:  (x —5)* + (v +4)° < 4

(e) i) Sketch f(x) = x* — 3x — 4 showing all relevant features.

ii) Hence, or otherwise, sketchf(x) =

1
— - Onaseparate number plane.
xe—3x—4

(do not use calculus)

Question 12 (11 Marks)
(@) In the diagram below, the line L1 is parallel with the x-axis and crosses the y-axis at 6.

Lines L2 and L3 each pass through the origin, O, and intersect with L1 at the points
A (a,6) and B (b,6) respectively. The point C (-2, -4) lies on the line L3.

~ S

L2

L3
1) Show that the equation of the line L3is2x -y =0

i1) Show that the x-ordinate of point B is 3.

iii) Find the coordinates of point A such that ZAOB is a right angle

iv) Write down the distance between points A and B. Hence, or otherwise
calculate the area of A40 5.

(b) P(0, 0) divides AB externally in the ratio 2 : 1, where A'is (X, y) and B is (4, 9).
Find the values of x and y.



Question 13 (11 Marks)

(a) Differentiate the following with respect to x and simplify your answer:
) v =x2Vx3
i) v =x%(x—5)%

x342

i) y =

S—x

(b) Find the equation of the tangent to the curve v = +/x + 2 at the
point where x = &,

Question 14 (10 Marks)

(a) ABCD is a trapezium where AB // DC. Also BD is perpendicular to BC
and AE is perpendicular to BD at X.

A

N
/ )\ <
LX

A J

v
(9]

i) Copy the diagram into your writing booklet and find AX given that
AD =41 cmand DX=9cm.

i) What type of quadrilateral is ABCE. Give reasons.

iii) Show that ADXE ||| ADEC

iv) Hence show that BX . XE = 360.

(b) Draw a neat sketch of ¥ = log,(x — 1) clearly showing all relevant features.



Question 15 (14 Marks)

(a) Consider the curve f(x) = —%xa —x*+3x+1

(1) Find the coordinates of any stationary points and determine
their nature.

(ii) Find any point(s) of inflexion.

(iii) Sketch the curve in the domain —6 = x < 3.
(You do not need to find the x intercepts)

(iv) What is the maximum value of f (x) in the given domain?

(b) Consider the function y = f (x), whose gradient function is shown as a
parabola in the sketch below.

(i) Comment on the sign of the gradient function for all x = —1
(if) What can you conclude abouty = f (x) when x = —1
(iii) Sketch a graph for v = f"'(x)

(iv) Sketch a possible graph for v = f(x)

Question 16 (12 Marks)

(a) In AABC, AC =8 cm, BC =10 cm and £ ABC = 50°. Find the ZBAC
to the nearest minute.

_ 1+cosd

(b) Prove that (cot@ + cosec)? = 1—cos@



Question 16 Continued

(c) Three points W, X and Y lie on a straight level path, where WX = XY =40 m.
The base, B, of a flagpole, TB, is level with the path. M is the midpoint of
WX. The angles of elevation to the top of the flagpole from the points W, X
and Y are a, « and [ respectively. The height of the flagpole is h.

PATH

i) Prove that ABWX is isosceles. 2

ii) Find the length of BM in terms of h and a. 1

iii) Hence, or otherwise, show that the height of the flagpole is given by:

7
h=—f 3

2 2
Joot=f—cot o

Question 17 (13 Marks)

(a) The first and last terms of an arithmetic series are 10 and 66, respectively,
and the sum of the series is 570. Find:

1) The number of terms in the series. 2
i) The common difference 2

(b) The general term of a geometric series is defined by T,, = (x — 2)™
Find:

i) The value(s) of x for which the series has a limiting sum: 1
ii) This limit in terms of x. 2

(c) For the series 0 + log,,x* + log,,x~ +...

i) Prove that this series is arithmetic and hence find the common difference. 2
ii) Hence, or otherwise, find the sum of the first 10 terms. 1
- 9
(d) Find the value of x if » ——=18 3
n=0 X



Question 18 (15 Marks)

(a) A particle moves in such a way that its distance, x metres, from the origin
after t seconds is given by x = 3 + 18t — ¢ fort = 0.

i) Find an equation for its velocity after t seconds.

ii) At what time does the particle stop?

iii) Where is the particle initially?

iv) Find the velocity after 1 second.

v) How far has the particle travelled in the first second?
vi) What is the particle’s acceleration after 2 seconds?

(b) A cylindrical can with an open top has a base radius of r cm and a
height of h cm. It is to be made using 757 cm? of tin.

wo y

75—r

(i) Show that h =

2r
(if) Find an expression for the volume of the can, V, in terms of r.
(iii) Show that the maximum volume of this can in 1257 cm®.

(iv) Find the height of the can from (iii).

End of examination
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2012 MATHEMATICS (EXTENSION 1) PRELIMINARY COURSE FINAL EXAMINATION SOLUTIONS 1

Suggested Solutions

Question 18 (Lam)
(a) z=3+18t—13

i. (1 mark)
dz _ 18 — 3t2
dt
ii. (1 mark)
dfl/' 2 .
— =18 -3t“=0
dt 8
36 —1%) =0
2 =6
t=6
ast > 0.

iii. (1 mark)

iv. (1 mark)

@ =18 — 3t21 =15ms™ !
dt t=1

v. (1 mark)

x:3+18t—t3’

=3+18—-1=20m

Hence particle travels 20 -3 = 17m
in the first second (see part (iii))

vi. (2 marks)

v' [1] for correct second derivative.
Fatal error if this is not done
propetly.

v [1] for proper substitution and
correct answer.

d*z
—— =6t =12ms™?
dt? t=2 e
(b) i. (2 marks)

v" [1] for progress towards answer.
v 2

for properly set out answer.

A =nr?+2nrh =T5n
7 (r® +2rh) = T5x

r® +2rh =175
2rh =75 — r?
75 — 12
Soh=
2r

ii.

iil.

iv.

(1 mark)

75 — 12
— 2k = ik
V =nr‘h m( Y. )
_r

s
=57 (75— r?) = 5 (757 = )

(4 marks)

v' [1] [lor proper differentiation.

v [1] for » = 5 through showing
working.

v [1] for testing local maximum.
v [1] for fully showing V = 1257,

av._w

-7 0 9.2
- 2(75 3r?)

Stationary points when o= 0:
r

™
5 (75— 3r?) =0

S T5=3r2=0
32 =175
r? =25
.r=2>5

as r > 0. Finding the second
derivative,

2
%—g—gx—ﬁr:~3m’
r
When r =5,
v

. r =5 1is a local maximum. Hence
the maximum volume is

vzgx5(75—25)=125ﬂ

(1 mark)

75 — 52
h = =5
2x5
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