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General Instructions
» Reading time — 5 minutes
» Working time — 2 hours

« Write using black or blue pen Black
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Total marks — 70

Section I 10 marks
» Attempt Questions 1-10
» Allow about 15 minutes for this section

* Board-approved calculators may be

used

» A data sheet is provided at the back

of this paper

Section II 60 marks

* In Questions 11-15, show relevant * Attempt Questions 11-14
mathematical reasoning and/or » Allow about 1 hour and 45 minutes for this section

calculations



Section I

10 marks

Attempt Questions 1-10

Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1-10.
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1 In the diagram, AB is a diameter of the circle and MN is tangent to the circle at C.
£CAB =35°, What is the size of ZMCA?

A) 35° B) 45°
c) 55° D) 65°

2 Find f7(x) given f(x)=3x_23
x_
_ 3y=-3 - 2x=3
A I(x)=—=2— x) =
) =T By J (="
Sy X2 g 3-3x
c) S =73 D) [T)=32
3 The acute angle between 2x+ y—-3=0and y=%x+1 is
A) 540 B) 82°
Q79 D) 45°



The remainder when P(x) = 2x* —6x* +4x+3 is divided by 2x—1 is
A) 3 B) -9

3 3
o 3% D) -

The exact value of cos15%is

A) V6 ++2 5 V3
4 ) 4
1 -2
C) 4 D) 2
IZCOSzdeC:v
A) —sinxcosx+xte B) %sin2x+x+c
2 3 =2
C) —cos'x+c te
) D) oz

-X
The velocity of a particle at a position x is given by % =2e ? m/s. The particles
acceleration when its displacement is —2 metres is

—4

A)  —em/s’ — m/s*
) B) e
C) —2¢*m/s? D) ¢ m/s
The value of sin"(%) +cos"(§) is
N
A) #m+— 0
) 3 B)
T
Q) Dy =



9 If log, x = p and log, y = ¢, find the value of log, x’y intermsof pand g.

A) Pg B) 2P+q

C) pl+g D) g-2p

10 When y=e**? is rotated about the y axis between x =0 and x=2, its volume is

given by
et et
A) 7 {(ny-2)’dy B) 7| dx
e? 2
2 2
C) 7« _[ e* 2 Iy D) 7:_[ (Iny—2)dy
0 ¢



Section I1

60 marks
Attempt Questions 11-14
Allow about 1 hour and 45 minutes for this section

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

In Questions 11-14, your responses should include relevant mathematical reasoning
and/or calculations.

=yt T L= rTET z et oo b p e o b et e

Question 11 (15 marks) Use a SEPARATE writing booklet.

a) Find the gradient of the tangent to the curve y=cos’ x at x =% 2
b) Evaluate lim e 3x 1
. x—0 Sx
¢)  Consider the function f(x)=3sin™ (—;E)
i) Find the value of f(2) 1
ii) State the domain and range of this function 2
jii) Draw the graph of y = f(x) 2
iv)  Find f'(x) 1
d) A particle moves in a straight line so its position x from a fixed point 0
at time 7 is given by x=3sin2¢+4cos2rs.
i) If the motion is expressed in the form x = rsin(2¢ +a) find 2
the value of the constants » and « . (& to the nearest degree)
ii) Show the motion is simple harmonic. 2
iii) ~ What is the period of the oscillation? 1
iv) Determine the maximum displacement from the centre of the 1

motion.

End of Question 11
6



Question 12 (15 marks) Use a SEPARATE writing booklet.

a)  Write a primitive for (5~ 2x)*

b)  Find jtanxazx

. 1 1
c) If &, 3,y are the roots of the equation x* —4x+1=0 evaluate _+76-+_
: 24 4

d) A bottle of lemonade is taken out of a fridge at 4°C into a room where
the air temperature is 25°C . The rate at which the lemonade warms

follows Newton’s law, that is Z—T =k(T —25) where k <0 time ¢ is

measured in minutes, and the temperature 7 is in degrees celsius.

i) Show that T =25+ 4e*is a solution to % = k(T -25) and
find the value of A

i) The temperature of the lemonade reaches 15°C in 45
minutes. Find the value of & to four decimal places.

iii)  Find the temperature of the lemonade 90 minutes after being

removed from the fridge, to nearest degree,

571
4

e) Prove by the method of mathematical induction that Z 57 =

r=1

End of Question 12



Question 13 (15 marks) Use a SEPARATE writing booklet.

1
a Find the first derivative of y =log,(——

b) A capsule is in the shape of a cylinder with a hemisphere on each end.
The radius of the cylindrical section is » ¢m, and the volume of the

capsule is 16 cm’.

i) If the height of the cylinder is 4 cm show that #° + 3¢ _12
T

i) Show that one solution of the equation #° +3r% = 12 lies
V2

between ¥ =0 and r =1

. 12
iii)  The equation #’ +37*> =— has one root close to r=0.9. Use
z

one application of Newton’s method of approximation to give a
better approximation to three decimal places.

c) AE istangentat B and AD|| BC. Prove that ABCD ||| ADBA

C

E B 4

d)

Find the indefinite integral of J 1 - dx
4x

Tin

€)  The polynomial 3x* ~17x* —8x+12 =0 has roots ¢, §, . Given that
the product of two of the roots is 4, solve the equation for &, 8,7

End of Question 13



Question 14 (15 marks) Use a SEPARATE writing booklet.

NS
a)  Evaluate J dx using the substitution u =1+x"

X
o V1+x?

b) i) Sketch the graph of y =cosx and y=sinx on the same diagram for

T
0<x<—

ii} Show that if 0<x <Z4F— ,then sin2x>2sin’x

Question 14 continues on page 10



Question 14 (continued)

A projectile fired with velocity ¥ and at an angle of 45° to the
horizontal, just clears the top of two vertical posts of height 8a” units.

The posts at A and B are 124" units apart. Also OA=BC = b units . There
is no air resistance and the acceleration due to gravity is g.

/N

)I

4s° ~
0 A B C X -

If the projectile is at a point P (x, y) at time ¢, expressions for x and

Py
‘yinterms of f are x =—-T—/r— and y =Lt+E . Do not prove these
V2 2 2

results.
ng
1) Show that the path of the projectile is given by y=x — T

if) Using the information in (ii) show that the range of the
2 .

NV 4
projectile is —
g

iii)  If the first post is & units from the origin show that

2

@) L —2p+122
g

iv)  Hence or otherwise prove that ¥ = 6a\/§ :

End of Exam

10
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