


YEAR 12 — TRIAL 2005 — EXTENSION 1

UESTION 1

a)

b)

¢)

d)

€)

Given that sin 20.= % and sina= -25'1, find the value of cos a

sin 2x

Evaluate [j
xglo 3x

1 1
The variable point P (t + e t2+ ~5) lies on a parabola.
t

Find the equation of this parabola.

Find the coordinates of the point A that divides the interval
joining (- 3, ~ 4) and (- 2, 2) externally in the ratio 3 : 5

Use the substitution u=1+sin?x to evaluate
T
2 sin2x

2

5 - dx
g 1+sin“ x
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QUESTION 2

a)

b)

c)

d)

e)

Consider the curve y = 4sin ™!

[P

i) State the domain and the range.

ii) Sketch the graph of the curve.

d
Find Km_l (sin x)

1 1
S i ion ——>
olve the inequation <13 xi4

z
2

Evaluate 5‘ 4cos? 5x dx
z
5

Find the coefficient of x* in the binomial expansion of

( x)




QUESTION 3 MARKS QUESTION 4

a) CB is a tangent to circle C; and AD is a tangent to circle C .
a) How many arrangements along a straight line can be 1 AE is parallel to BC
made using all the cards shown below?

¢

o|le||0]|8 S

b) How many different ways can a group of 5 letters be chosen from 2
the word Kingdom if the letter k is to be included in every group?

NOT TO SCALE

Show that ABCE is a parallelogram.

) Given that the roots of the equation 3
1 b) Jasmine puts a pot of boiled water on the bench in her kitchen where
4_ 543 112 T 2oa_ p p
2X"-5x"+kx“+455x-18=0 are o, —, B, - B. the temperature is 25°C.
The temperature T of the water, measured in degrees Celsius,
Find the value of k. decreases according to the equation
%} = —k (T ~25) where k is a positive constant and t is the

time in minutes.

d) The displacement of a particle moving along the x axis is given by ' . . . .
i) If the initial temperature of the boiled water is 90°C, and it cools

x= 4-3sin 2t , where tis the time in seconds. to 70°C after 5 minutes, find the value of k.
i) Show that the motion of the particle is simple barmonic. 2 if) How long will it take for the boiled water to cool from its initial
t ture of 90° °C?
ii) How long does it take the particle to first reach its minimum 1 emperature of 90°C to 50°C
displacement?
c) A basket contains tennis balls 30% of which are never used.
John selects 8 balls from the basket. What is the probability that
e) The equation 4¢ ™ * +sinx~1=0 has a root near 3

i) only two of th d?
x = 2. Use one application of Newton’s method i) only two of them are never use

to find a better approximation for this root. ii) no more than two are never used?

Write your answer correct to four decimal places. iii) at least one of the balls never used?




UESTION S

a)

b)

©)

The point A (4at, —at?), is a variable point on the parabola x* = — 16ay.
The tangent at A meets the x-axis at the point B ( 2a, 0 ) and the y-axis at C.

N
C\B(Za 0)

A (4at,—at?)

x?=-1 6ay
i) Find the equation of the tangent to the parabola at A.
ii) Find the coordinates of the point C.

\

i) Explain why f (x) has an inverse function.

In
The graph of the function f(x)= n xx 1 is as shown below.
Yo
©, 1) E\
_____________ drommens
0 ie X

ii) Find the equation of the inverse function y = f ™ (x).

Sand is being poured from the back of a truck onto flat ground
at the rate of 0.2m > per minute. As it falls, it forms a pile in the
shape of a cone where the semi-vertical angle is 30°.

i) Find the rate at which its height is increasing
when the height of the pile is 8m.

ii) Find the rate at which its base area is
increasing when the radius is 10m.

UESTION 6

a)

b)

©)

The constant terms in each of the following binomials
4 2n x.b 2n
+ = d (—+— ual.
(x X) and ( 2 % )" areeq

Ifa+b= -5, find the value of a and b.

The velocity of a particle P moving along the x axis is given
at time t by

V =ax +b where a and b are constants and x is the displacement
of P from the origin O after t seconds.

The particle starts to move from the origin with a velocity of
600m/s. After travelling 70m, its velocity decreases to 180m/s.

i) What is the velocity of the particle when it is 80m from
the origin?

ii) Find an expression for the displacement of the particle in
terms of t.

1ii) How long does it take the particle to reach a velocity of 120m/s?
Give your answer correct to 3 decimal places.

iv) What is the maximum displacement of the particle?

The displacement in metres of a particle P movmg along the x axis is
given by x=8 (sin®t+cos®t), wheretis the time in seconds.

Show that the motion of the particle P is simple harmonic
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UESTION 7

a)

b)

Jane projected a golf ball from a point O with a velocity V at anangle o
to the horizontal so that it would hit a pole at a distance d due east of her.

Use axes as shown in the diagram, and assume that there is no
air resistance and that g is the acceleration due to gravity.

‘You may consider that the equations of motion of this ball are
1
x=Vtcosa and y=Vtsina— -2-gt2

i) Show that the equation of the motion of the ball is
2

g 2
=xtano—-—= (l+tan“a
y 2 ( )

ii) Show that the maximum height the ball at which can hit the pole is
v4_ o242
2v2g
iif) Jane hits a second ball with a velocity of V=13 Jg—d

towards another pole Z metres south of the first pole. Find the
maximum height at which this ball can hit the second pole.

iv) How far south should the second pole be from first pole in order
that the second ball hits the pole just at its base?

Use mathematical induction to prove that, for all
integers n withn>1,

1 1 1 1 cosecx
+ P

+ + .. =
cosecx  cosec3x  cosecSx cosec (2n-1X  ¢ogec?nx
Given that 2sina sinf = cos (o — ) — cos (o + B)

©S&GP.C. A

X“+a

STANDARD INTEGRALS

= —x"", n=#l; x#0, ifn<0
=Inx, x>0
=—1—e , a0

a

1
= ——cosax, a#0
a

[}

|
E
g
"
[

Il

|
1723
@
o
&
®
#
(=]

a>0, —a<x<a

]

m-

B
CRES

]n(x+\}x2-—a2), x>a>0

=m@+£?§?)

NOTE: Inx=log.x, x>0
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