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HSC MATHEMATICS 3 UNIT TRIAL EXAMINATION

STION 1. (Start a new page)
JE 0 l 1 o Marks
By using a substitution of U = e¥, or otherwise, solve the equation 3

e e =1,

By using the expansion of tan(a + B), find the value of K such that 3
tan™!(K) +tan™ (2) =T
57 4
30 2x? . S ¢
Evaluate Jx using the substitution v = 4-ul.
IO Jd-x
2

The figure FGHK is a parallelogram. The peint S lies on FG, and FS HKlieona

circle.

Copy or trace the diagram into your Writing Booklet.

Prove that triangle HGS is isosceles.
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QUESTION 2. (Start a new page) Marks
(a) Find ﬁ—;—[x tan~'x - % In(1 +x2)] in simplified form. 3
(b)  Consider the equation x? -4 +log x = 0. 5
(1) By drawing the graph of y = log,x, and another appropriate graph on the
same set of axes, show that the equation has only one root.
(n) Show, by means of calculations, that the root of the equation lies between
1 and 2.
(ii)  Use one application of the 'halving the interval’ method to find a smaller
interval containing the root.
(iv)  Taking the larger value of the interval from part (iii) as the first
approximation, use Newton's method to find a second approximation of the
root to 2 decimal places.
(c) A man standing 80 metres from the base of a high-rise building observes an external 4
lift moving up the outside wall of the building at a constant rate of 7 metres per
second.

(1) If O radians is the angle of elevation of the lift from the observer. find an

expression for ‘—3’@ in terms of 6.

(11) Evaluate édﬁ at the instant when the lift is 30 metres above the observer's

horizontal line of vision. Give your answer correct 10 2 significant figures.
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!UES'I;ION 3. (Start a new page)

)

)

Marks

Part of the graph of a periodic function is shown below. The graph cuts the y axis at 5
(0, b), and has turning points shown at (1,4), (4,-4), and (7, 4).

| o

ty 0, 4) (7, 4)

4,-4)

The function can be written in the form y =4 cos(nx + a), where 4, nand a are
constants.

(1) State the value of 4.

(11) State the period of the function.

(iii)  Show that n= §

(iv) Finda, given0sas 2m .

(v) Evaluate b, the y intercept.

Consider the function f(x) = sin”' (x-1). -
(1) Evaluate f(0).

(i) Draw the graph of y =f(x).

(i) State the domain and range of y=f(x).

(iv)  If the arca bounded by the curve y = f(x), the y axis and the line y = 72-3 is
rotated zbout the y axis, find the volume of the solid formed.
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QUESTION 4. ‘Start a new page) . Mark

(a) When the cubic polynomial y = P (x) is graphed it cuts the x axis at - -;' and ‘
touches it at 1. Also, the graph passes through the point (2,-14) .

(1) Find P (x) in expanded form.

(i)  Determine the values of x for which P (x) <0.

(b) A particle is moving in a straight line. At time t seconds its velocity, v metres per ‘
second, and displacement, x metres, are such that

vi =48 - 3x%.
(1) By using differentiation, show that the motion is simple harmonic.
(11) Find the amplitude of the motion.
(iii)  Determine the particle's maximum speed.

(iv)  Determine the particle’s maximum acceleration.

[39)

(¢)  Find the general solution to the equation  sin 2x =2 cos x .

t9

(d) (D) Five points are evenly spaced around a circle.

) c

How many triangles can be formed using these points as vertices ?

(i) How many of these do not include the point A as one of its
vertices ?
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UESTION 5. (Start anew page)
) The acceleration of a raindrop which at time ¢ seconds is falling with speed v metres

per second, is given by the equation :
dv ] .
av_ _Lt,-3 _
o 3(s. g), where g is a constant

. ) . . :

(1) Show that v =3g+4e™3', where 4 is a constant, satisfies the above equation.

(i) Given that the initial velocity has a value of g, evaluate A.

(1)  After how many seconds is the raindrop falling with a speed of 2g metres per
second? (Give the answer correct to one decimal place.)

(iv)  What timit does v approach as ¢ —» ©”

(v) Does the limiting value for the speed of the falling raindrop depend on the
raindrop's initial speed? Briefly justify your answer.

y) The diagram shows a cone

inscribed in a sphere. The sphere

has centre O and radius r units.

The axis of the cone meets the

base of the cone at point C,as

well as passing through the

centre of the sphere. The

interval OC is x units in length. o

(i) Find both the radius of the base of the cone and the height of the cone in terms

of xand r.

(1) Show that for any given value of r, the cone has greatest volume where x =

(iiiy  What fraction of the sphere's volume is occupied by the cone with greatest
volume?

(PSR ]

Marks



HSC MATHEMATICS 3 UNIT TRIAL EXAMINATI

QUESTION 6.  (Start anew page)

(a) (1) Show that sin®+cos6 = .,/5 sin(6 + %).
.. di e nn) | _ £ (n+1)n
() Hence show that dx[e sin (x+ 2 )] = J:’Z_e sin (x+ ——‘i—)’

where n is a positive integer.

(iii)  Use mathematical induction to prove that if y = e*sinx then

ZX{=(\/’2-)"6’Sin(x+gf) forn=1,23, ... ,

i ’

dxn

represents the n'" derivative of y with respect to x.

where

y : : dy . .
(iv)  Hence write an expression for -d:%) in simplified form.

(b)

(Zat,atQ) on the parabola x’ = day

The diagram shows a point P
The tangent at P makes an angle 0

where t is positive and t # 1.
with the positive X-axis.

(1) Show that the tangent at P has gradient t.

(ii) Calculate the gradient of SP where S (0,a) is the focus.'

(1i1y A perpendicular to SP makes an angle of a with the

_ Mar|

i
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YUESTION 7. (Start a new page) Marks

"is the top of a building, A metres high. The points O, D, F are in the same line on flat, level
round. O is at the base of the building. D is d metres from O, and F is a further

 metres from D.
\t time ¢ = 0, two particles 4 and B, are projected with the same initial velocity ¥ metres per

econd from T. Particle 4 is projected horizontally, and particle B is projected in the same
irection. but at an angle o, a > 0, to the horizontal.

I\y

T b
T
h
19) D F >
< d ><. . d > T x

a) The equations of motion of both particlesare ¥=0. j=-8 3
Using calculus, show that at time ¢ seconds, the position of particle B is given by
x=(Veosa)l, y=- % g +(Vsina)1+h.
b) (1) Assuming that the position of particle 4 at time ¢ is given by 2
__1 2
x =V, y=-38 +h,
show that the trajectory of particle 4 is given by y=h~ ;—‘E—z-xz
(11) Show that the trajectory of particle B is given by
y=- & 2 i(tana)x+h.
2V 2cos’a :
(c) If both particles land on the ground at D, show that tana = % 4
(d) If particle A4 lands on the ground at D and particle B lands on the ground at £, 3

show that d 223 h.



