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General Instructions Total marks — 84
e Reading time — 5 minutes e Attempt Questions 1-7
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o Write using black or blue pen
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o A table of standard integrals is
provided at the back of this
paper
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Total marks — 84
Attempt Questions 1-7
All questions are of equal value

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

Marks
Question 1 (12 marks) Use a SEPARATE writing booklet.
(a) Evaluate lim  sin 2x 2
x—>0 5x ,
(b) = Solve for x: 2
' -2
<1
x-3
(c) Sketch the graph of y = —3sin™ % clearly labeling all important features. 2
1
<
() Evaluate | ——2_ 3
1-9x*
0
(e) Find the obtuse angle, to the nearest minute, between the lines: 3
4x—-y+6=0 and x+3y-7=0
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Marks
Question 2 (12 marks) Use a SEPARATE writing booklet.

(a) If the equation 5x° — 6x> —29x+ 6 = 0 hasroots @, B and ¥, D))
find the value of: .

1 1 1
a B 7

(b) Consider the functions:

f(x)=xlnx—-x x>0

glx)=3-x
(i) Find the stationary point éf y=f (x) and determine its nature.‘ | e 2
(ii) Draw the graphof y = f(x) . R 2
(iii) On the same graphof y = f (x), draw the graph of y = g(x) and hence- 2

explain why the equation xInx — 3 = 0 has only one root.

(iv) Use one application of Newton’s Method, with x; =2.8,to find a 2
better approximation of the root of the equation xInx -3 =0.

(c) Gemma and Evan areina group of nine people. 2

How many groups of five may be selected so as to include one of Gemma
or Evan but not both?
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Marks
Question 3 (12 marks) Use a SEPARATE writing booklet.

(a) Find & using the substitution » =1+ \/; . , - 3

Vx AT+x

(b) P(2ap, apz) is a point on the parabola x* = 4ay .

(1) Show that the equation of the normal to the parabola at the point P is 2
X +py =2ap + ap’

(i1) If the normal at P cuts the y-axis at Q show that the co-ordinates 1
of O are (O, 2a + ap® )

(iii) Show that the co-ordinates of R which divide the interval PO 1
externally in the ratio 2:1 are (— 2ap, 4a + ap* )

(iv) Find the Cartesian equation of the locus of R and describe it geometrically. 3

(v)  Show that if the normal at P passes through a given point (h, k) then p 1
must be a root of the equation:
ap® +QRa-k)p-h=0

(vi) Hence state the maximum number of normals to the parabola x? = 4ay 1
which can pass through any given point.

Higher School Certificate Trial Examination, 2007 page 4
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Marks
Question 4 (12 marks) Use a SEPARATE writing booklet.

(a) (i) Express \3cosf - sin@ in the form Rcos(é? + a) where o : 2
is in radians.

(ii) Hence, or otherwise, find the general solution of the equation 2

«/gcose —'sine =1

®) , .
Water is being poured into a conical
: A . . e -
. - vessel at a constant rate of 7‘3 6mLsz. .
The radius of the vessel is 30cm and
its height is 60cm.

P>

60cm A
Not to After f seconds the depth of the water
scale . in the vessel is 4 cm. ‘
\4
(1) Show the volume of water in the vessel for any given 4 is given by: 2
L
12
(i) What is the depth of water in the vessel after 4 seconds. 2
(Give your answer to 3 significant figures.)
(iii)) Find the rate at which the depth of water is increasing after 4 seconds. 2
(Give your answer to 3 significant figures.)
(iv) Find the rate at which the surface area S, of the top of the water, 2

is changing when the depth is 32cm.
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Marks
Question 5 (12 marks) Use a SEPARATE writing booklet.

(a) T

ABC is a triangle inscribed in a circle. The tangent at 4 to the circle meets the
side CB produced at E. The parallel from B to CA meets the tangent TE at D.

(i) . Prove that A4BE is similar to AEBD . 3
(i) Hence, or otherwise, show that BE* = AE x DE . 2
2
(b)  The acceleration of a particle moving in a straight line is given by % = — Zf— ,
t X

where x metres is the displacement from the origin after  seconds.

Initially the particle is 9 metres to the right of the origin with a velocity
of 4 metres per second.

12

(i)  Show that the velocity V of the particle in terms of x is V' = T . 4
X
Explain why 7 is always positive for the given initial conditions.
(i) Find an expression for ¢ in terms of x. 2
(iii) How many seconds does it take for the particle to reach a point 35m to 1
the right of the origin?
Higher School Certificate Trial Examination, 2007 page 6
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Marks
Question 6 (12 marks) Use a SEPARATE writing booklet.

(a) In a class there are 6 girls and 9 boys. Their classroom has 4 rows of .
7 seats neatly arranged. Each student occupies a chair. Find the number
of seating arrangements possible if:
(i) students can sit anywhere. : U 1

(ii) all the girls want to occupy the first row. - 1

(iii) 3 particular girls and 4 particulai boys fill the back row seated alternatively. 1

(b) A golfballis hit an angle a, where 0° < a <90°. The initial velocity

of the ballis ¥ ms™. (Assume acceleration due to gravity g = 9.8ms™ )

(i)  Show that the horizontal and vertical displacement of the ball is given by: 2

x=Vcosat

y=—--;—g1‘2 +Vsina t

o2
(i) Showthat y=xtana - Sy (1 + tan? a). 2

To play one shot, Samuel must clear a 3m shrub which is Sm from his ball.

He hits his ball so that it has an initial velocity of 10ms™ and an angle of
projection of 60°.

Not to
scale
3m
60°
5m
(iii) By how far does his ball clear the shrub? 2
(iv) What is the horizontal distance travelled by the ball? 3

(Assume the ball lands in a bunker of sand and stops immediately.)

Higher School Certificate Trial Examination, 2007
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Question 7 (12 marks) Use a SEPARATE writing booklet.

(a) The cross-section of a roof for a new-age, environmentally friendly building

Marks

is described by the equation y = 24& .
x° +900
y Not to
scale
400
x> +900
\‘:‘;\ R
Kx&%&\\ >
B(k, 0)
(i) If A is the point (O, —;—j find the value of . 1
(i)  Show that the shaded area is 20 2”9_ 33 m?. 2
k
(iii) By considering the integral 5 or otherwise, show that the 2
x” +900
-k
area of the ¢ross-scchon. will never exceed = ™

(b) (i) Show that sinx + cosx = V2sin (x + %j . 2

(ii)  Prove that —Cz—(ex sin x)= V2 ¥ sin (x + 1). 2

dx 4
(iii) Prove by mathematical induction that if y = e” sinx, then 3
Z ny = (ﬁy‘ e’ sin (x + %) where #» is a positive integer.
h
End of paper
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