Extension 1
Mathematics

General Instructions

O O O ©

Reading Time - 5 minutes.
Working Time - 2 hours.
Write using a blue or black pen.

Board approved calculators may be
used.

A table of standard integréls is provided
at the back of this paper.

All necessary working should be shown
for every question.

Begin each question on a fresh sheet of
paper.

2013

HIGHER SCHOOL CERTIFICATE
TRIAL EXAMINATION

Total marks (70)
o Attempt Questions 1-10.
(Multiple Choice - 10 marks)
o Attempt Questions 11-14
(All questions - 15 marks)

STANDARD INTEGRALS

Jx" dx =—1—x"“, ne-1 x20, if n<0
n+l
1 .
—dx =lnx, x>0
x .
ax 1 ax
e dx ==e%, a#0
a
Jcosaxdx =—1—sinax, a#0
a .
J-sinaxdx :—lcosax, a#0
a
J'seczaxdx . =ltanax, a#0
a .
Jsecaxtanaxdx =lsecax, a#0
a
J- 21 T dx :}-tan'l—{,a;éo
a” +x a a

g X

1 .

J.—‘-—r—————az_xz dx =sin ;, a>0, —a<x<a
1

_[ o dx =In(x+x* —-a’), x>a>0

1
J“Jﬁdx =lan+Vx2+a2)

NOTE: Inx=logx, x>0
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Section 1- Multiple choice (10 marks) ' ' ’ ) »
The solution to the inequality x%(x? — 4) > 0is:
a. x>0 N i C —2<x<0,x>2

bh. x=20 ’ : d. 0<x<2

= g~ ** d_zy_ .
Ify = e, then Tx? is equal to:

a 2e7%(2x% —1) C . 2 (X + 1)
b, —2e7(2x2 1) - d Ze"‘z(‘ezx—l)ﬂ_
Which of the followit{g is an expression for f coszaxgx7\
a. 1.4+ T C.X1.4+'
x—gsindx+c 5 gsindx+c
b + Y in e + & X o+
X+ gsindx +c 5 Tgsindx +c

iy
A\
\

How many distinct permutations of the letters of the word ”TEMPE”I éré iposs\k}e':b"
in a straight line when the word begins and ends with the letter E.
60 ] c. 24
b 12 ' d 6

If £ (x) = e**?, what is the inverse finction f~* (x)?

a  fix)=e¥? e fx)=lnx—-2
b, fi(x)=eY*? d. f71(x) =In(x - 2)
. 1 \‘\
The graph of y = m cuts the x —»ax1s:
a.-- Once » . c¢.  Threetimes ,
b Twice : ~d. Never
- . 1 ; 2tan15° . ' -
e exact value of 7———b=g is: . K o B \
a. - 1 ) C. 1 v o e
3 2
b 3 d 1
V2

The acute angle between the lines x — 3y = 0 and 3% — 2y + 1 = ( 015t

a  37°52 | : c 7444’
b. 82°15'. ©d ezes2
The point that divides (2, ~3) and (7, 7) externally in the ratio of {;-3.“{5\:"‘
“a (=19 : ¢ (10,13) S
b, (12,9) o d (@3 1d§

The value of x in the diagram above is:
Fooa 2.21 c. 149

b. 2 » - d 23

End of Section 1




Section 2 ) Marks v
Question 11 (15 Marks) Start a new booklet

2 4
N Evaluat f ax :
valuate | ~———
s V16— x?
: sin3x
b. Evaluate lim
. x-0  4dx
C Use the substitution u = Inx to find: - S 2
J‘ dx
x/1— (Inx)?
d. i Show that the derivative of x tan x — In(secx) is x sec?x. 3
ii. Hence, or otherwise, evaluate . 2
. .
T
j xsec?xdx
ib 8
e. 1. Write down the domain and range of y = sin™*(sinx) . 2

fi. Draw a neat sketch of y = sin"*(sin 3c) ' ' 2

End of Question 11

ii.

iii,

ii.

iii.

Question 12 (15 Marks) Start a new booklet
Prove by mathematical induction that

1X2042%21+3%X2%+ 4 nx 2 =1+ (n- 1)

Consider the function f(x) = sin™(x — 1)

Find the domain of the function.

Sketch the graph of the curve y = f(x) showing the endpoints and the x intercept.

The region in the first quédrant bounded by the curve y = f(x) and the y axis
T
between the linesy = 0and y = 7 is rotated through one complete revolution

about the y axis. Find in simplest exact from the volume of the solid of revolution.

2
Let P(2ap, ap?) and Q(2aq, aq?) be two points on the parabolay = %

Find the equation of the chord PQ.
If PQ is a focal chord, find the relationship between p and q.

Show that the locus of the midpoint of PQ is a parabola.

End of Question 12
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Question 13 (15 Marks) Start a new booklet

2} 2t
Ift = tan—i,thentanB = ﬁ
Use the ¢ results, or otherwise, to obtain 8 correct to the nearest minute if
7sin 8 ‘

+2cosf =4 for0° < 6 < 360°

Atower CX is observed at an angle of elevation of 14° from a point A on level
ground. The same tower is observed from B, 1km from 4, to have an angle of
elevation of 17°. ZACB = 120° and C is the base of the tower.

Draw a diagram showing the information above.

Calculate the height of the tower X correct to the nearest metre.

When a polynomial P(x) is divided by (x + 1)(x — 2) the result can be written as

P(x) = (x + 1) (x — 2)Q(x) + R(x) where R(x) = ax + b.
Given that P(—1) = 3, find the value of R(x).

, Given also that the remainder is —2 when P(x) is divided by x — 2, find the values

of a and b.

Consider the function f(x) = 2 —Inx.

Find the equation of the inverse function f~1(x)

" Explain why the x coordinate X of the point of intersection P of the graphs of

y = f(x) and y = f~*(x) satisfies the equation e>~¥ — X = 0.

Use two applications of Newton’s Method with an initial value of X = 1.5 to find

the value of X correct to two decimal places.

End of Question 13

Marks

N

ii,

fii.

" Question 14 (15 Marks) Start a new booklet Marks

7
Find the coefficient of x* in the expansion of (Bx - —3) 2
x

A balloon rises from level ground. Two projectiles are fired horizontally fromthe 4
balloon at a velocity of 80ms-L, The first is fired at a point 100m from the ground

and the second when the balloon has risen a further 100m from the ground. How

far apart will the projectiles hit the ground? Use g = 10ms™2,

—

1j/Om

100m

'

8 dice are rolled, what is the probability (to 3 decimal places), that:

6 appears once. 1
6 appears at least once. 2

A particle moves in Simple Harmonic Motion in a straight line. At time t seconds its

displacement from a fixed point 0 on the line is x metres, given by:
nt T
=43 <_ - ~)
x cos{—7

Its velocity is v ms™! and its acceleration is ¥ ms 2.

Find the amplitude and period of motion. 2

Find the initial position of the particle and determine if it is initially moving 2

towards or away from 0.

Find the distance travelled by the particle in its first 3 seconds of motion. 2

END OF EXAM
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