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Section |
10 marks
Attempt Questions 1 — 10

Allow about 15 minutes for this section

Use the Objective Response answer sheet for Questions 1 — 10

1 What is the value of , correct to 3 significant figures.

(r+2)°
11

(A) 12.357

(B) 12.356

(©) 12.4

(D) 3.87

2 Which graph best represents y = (x +1)3 -1?

¥

(A) (B)

© (D)

-3



The derivative of In_2x is
X

Xx—2Inx
(A) 7
X
1-Inx
(B) 3
X
1-2Inx
€) 5
X
1-2xInx
OF =

Which expression is equal to I e dx?

(A) 4e* +c

e4X

(E3) —:i—'-F C

4x+1

+C

C
© 4x+1

5x

(D) e?+c

Which equation represents the line perpendicular to 3x+2y =5 and

intersecting y-axis at (0,-1) ?

(A) 3x-2y=-2
(B) 2x-3y=3

(C) 2x+3y=3
(D) 3x+2y=-2

Which expression is a factorisation of 27x* -1 ?

(A) (3x+1)(9x* —3x+1)
(B) (3x—1)(9x* -6x+1)
(C) (3x-1)(9x* +3x +1)
(D) (3x —1)(9%* + 6x +1)

-l --



The maximum value of the graph y=1-2cosx is:

(A) -1
(B) 1
€) 2
(D) 3

Which of the following is a term of the geometric sequence

2p, —4p?,8p3, —16p*,....?

(A) 256p8
(B) 512p8
(C) —256p8
(D) -512p8
V
0 3 7 !

The graph above represents the velocity v m/s of a particle after t seconds. The particle is
moving in a straight line from rest.

Which of the following describes the area of the shaded region?

(A) The acceleration of the particle after 7 seconds.
(B) The velocity of the particle in the first 7 seconds.
(C) The displacement of the particle after 7 seconds.

(D) The distance travelled by the particle in the first 7 seconds.

-5



10 A raffle consists of thirty tickets in which there are two prizes. First prize is two book vouchers
and second prize is one book voucher. Emma buys five tickets.

The probability that Emma wins at least one book voucher is

W
®
© =
©

End of Section |

-6 --



Section 11

90 marks
Attempt Questions 11 — 16
Allow about 2 hours and 45 minutes for this section

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

In Questions 11 — 16, your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (15 marks) Start a new writing booklet.

(@) Rationalise the denominator of 2\/§1+5 : 2

(b) Factorise 6x* —5x+1 . 2

(c) Differentiate xVX+1 . 2

(d) Find I 1. 2
(2x-5)

(e) Evaluate jfsecz(ZX) dx . 3

(f)  The gradient function of a curve y = f(x) is given by f'(x)=e*", 2

and f(0) :%e , find the equation of f(x) .

Question 11 continues on page 8

-7 -



Question 11 (continued)

(g) The area of the shaded major sector of the circle is 447” .

Find the radius of the sector.

=S E]

End of Question 11

-8 --



Question 12 (15 marks) Start a new writing booklet.

(@ A 35cm seedling grows by 16% cm in the first week, and then keeps growing by ; of

its previous weeks growth. What is the maximum height the seedling can grow to?

(b) The points A(4,0),B(0,8) and C(-2,4) form a triangle, as shown in the diagram.

Q) Show that the equation of the line AB is 2x+y—-8=0

(i) Find the perpendicular distance from C to AB.

(iii)  Hence, or otherwise, find the area of AABC.

(c) A bag contains 5 red, 4 green and 3 blue marbles. A marble is selected at random without
replacement, after which, 2 blue marbles are added to the bag. Then a second marble is
selected at random.

Q) Find the probability that both marbles are red.

(i) Find the probability that the first marble is not blue but the second marble is blue.

Question 12 continues on page 10

—-9--



Question 12 (continued)
(d) The parabola y = x* and the line y = x+6 intersect at the point A.

y=X+6

(i)  Find the coordinates of the point A.

(i)  Calculate the shaded area.

End of Question 12
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Question 13 (15 marks) Start a new writing booklet.

(@ Find the primitive of sinx-+cosx.
(b) Differentiate ti and give your answer in the simplest form.
an x

(c) A 150 mg tablet is dissolved in a glass of water. After t minutes the amount of

undissolved tablet, M in mg, is given by

M =150 ™,
where Kk is a constant.

() Given that 70 mg of the tablet remains after 10 minutes, find the value of Kk,

correct to 4 decimal places.

(i) Find the rate at which the tablet is dissolving in the glass of water after

15 minutes. Give your answer correct to 2 decimal places.

(d) The acceleration of a particle at any time t seconds is given by % =6.

If x m isthe displacement at any time t seconds. Giventhatat t=0,x=1

andat t=1, x=2. Show that x=3t*>—2t+1.

Question 13 continues on page 12

—-11 --



Question 13 (continued)

(e) Inthediagram, A ,B and C are 3 towns such that Town B is 200 km and 400 km from
Town A and Town C respectively. The bearing of B from A is 300° T and bearing of C

FromBis 060°T .

Not To Scale

Copy this diagram into your writing bookilet.

(i)  Showthat ZABC is 60" .

(i) Show that the exact distance of AC is 200v/3 km.

(iii)  Find the bearing of C from A.

End of Question 13

—-12 -



Question 14 (15 marks) Start a new writing booklet.

X

(@) For the graph y:i—e :
In2

(i)  find the x -coordinate of the stationary point.

(i) Determine the nature of the stationary pint.
(b)  The roots of the quadratic equation 4x° —kx+8=0are o and f.

(i)  Find the value of ap.

1 1
(i) Giventhat —+— =06, find the value of K.
a

(c) The region bounded by the curve y =2 — \/; and the x-axis between x=0

and x =4 is rotated about the x- axis to form a solid.

Find the volume of the solid.

Question 14 continues on page 14
--13 --



Question 14 (continued)

(d) A super bouncy ball is dropped from the top of a 100m tall building. After its first bounce

it reaches a height of 75 m before it falls back down again. The ball continues to bounce, each

3
time reaching a height that is Z of the height of each preceding bounce.

(i)  Show that the ball has travelled a total distance of 250 m when it hits

the ground the second time.

(i)  Find the expression of the total distance travelled by the ball when it hits
the 10" time.

(e)  The diagram shows the graph of a function y = f'(x).

st y=1w

(i) Explain why there is a horizontal point of inflexion at X =-2.

(ii) Sketch a possible graph for y = f (x), given f(0)=2.

End of Question 14
--14 --



Question 15 (15 marks) Start a new writing booklet

(@) Find all solutions of sec’ x+tanx—3=0, where 0<X<27.

Give x to 3 decimal places where necessary.

(b) Inthe diagram below AC 1. BC , AC L AF and AB=DE =EF

Copy or Trace the diagram into your workbook.

Not To Scale

()  Show that #\DBC = ~/DFA.

(i) By constructing the line EG, such that G lieson AF and EG || AC,

show AAGE = AFGE .

(iii) Prove that Z/ABD =2/DBC.

Question 15 continues on page 16

—-15 -



Question 15 (continued)

(c) Theline y=mx is atangent to the curve y=In(2x-1) at a point P.

(i)  Sketch the line and the curve on the same diagram, clearly indicating the point P.

(i)  Show the coordinates of P are (2+m,2+mj'

2m 2

(iii) Hence, show that 2+ m= In[izj .
m

End of Question 15

- 16 --



Question 16 (15 marks) Start a new writing booklet

(@)

(b)

Use Simpson’s Rule with five function values to show that

jle“ dx ~ é[“ 4(e+e?)+2¢° +e4)]

0

A university student received a scholarship of $25 000 in her bank account.
The account earns interest at 6% per annum, compounded monthly.

At the end of each month interest is added to the account balance and then

the student withdraws $1000. Let $A, be the amount of money remaining in the account

at the end of the nth month, following the student’s withdrawal.

(i)  Show that A, =25000(1.005)2 —1000(1+1.005) .

(ii) Show that A, =200000-175000x1.005".

(iii)  After how many months will the account have a balance of zero dollars?
Give your answer to the nearest month.

Question 16 continues on page 18

—-17 --



Question 16 (continued)

c)  Atrough in the figure is to be made to the dimensions shown below.

The cross section is a trapezium. Only the angle 6 can be varied.

Not To Scale

(i)  Show that the area of the trapezoidal cross section is A=a’cosd(1+siné) .

(i)  Show that the trough’s volume is maximised at & :%.

(iii) Find the maximum exact volume of the trough in terms of a.

End of Question 16

End of Paper

- 18 --
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Section |
10 marks
Attempt Questions 1 — 10

Allow about 15 minutes for this section

Use the Objective Response answer sheet for Questions 1 — 10

1 What is the value of , correct to 3 significant figures.

(r+2)°
11

(A) 12.357
(B) 12.356

© 124

(D) 3.87

2 Which graph best represents y = (x +1)3 -1?

® ®)

© (D)

-2



3

The derivative of In_2x is
X

Xx—2Inx
(A) 7
X
1-Inx
(B) 3
X
@ 1-2Inx
X3
1-2xInx
OF =

Which expression is equal to I e dx?

(A) 4e* +c

R
(EE}) —:i—'-F C

4x+1

(©)

+C
4x +1

5x

(D) e?+c

1
x* = —2xIn(x
i(lnsz X ()
dx | x? (x?*)?

_ Xx=2xInx

Ie“x dx=e4x-1+C
4

Which equation represents the line perpendicular to 3x+2y =5 and

intersecting y-axis at (0,-1) ?

(A) 3x-2y=-2

®) 2x-3y=3

(C) 2x+3y=3
(D) 3x+2y=-2

Which expression is a factorisation of 27x* —1?
(A) (3x+1)(9x* —3x+1)

(B) (3x—1)(9x* -6x+1)
© (3x-1)(9x% +3x +1)

(D) (3x —1)(9%* + 6x +1)

-3

m= % y-intercept is—1

2
=—x-1
d 3

S 2x-3y=3

27x° -1=(3x)°*-1°
= (3x—1)[ (3x)* +3x +1? |
=(3x-1)(9%* +3x +1)




The maximum value of the graph y=1-2cosx is:

(A) -1 maximum value occurs when
B) 1 cosx =-1
C) 2 y =1-2cosx
=3
Which of the following is a term of the geometric sequence
2p, —4p?,8p°, -16p*,.... ? in the G.P: 2p,~4p?,8p°,—16p*....
2
a=2p, r= —4p =-2p
2p

(A) 256p8 T, =2p)(=2p)"*
(B) 512p® =(-)"*-2"p"

n=8T,=(-1)*"2°p°
© -256p° 8 ;

=-256p
(D) -512p8
v

0 3 7 !

The graph above represents the velocity v m/s of a particle after t seconds. The particle is
moving in a straight line from rest. Which of the following describes the area of the shaded region?

(A) The acceleration of the particle after 7 seconds.

(B) The velocity of the particle in the first 7 seconds.

(C) The displacement of the particle after 7 seconds.

@ The distance travelled by the particle in the first 7 seconds.

7
Ivdt
3

[t represents the distance of the particle after 7 seconds.

3
The area of the shaded region = j v dt+

0

-l --



10 A raffle consists of thirty tickets in which there are two prizes. First prize is two book vouchers
and second prize is one book voucher. Emma buys five tickets.

The probability that Emma wins at least one book voucher is

9
@ 29 P (wins at least 1 voucher)
=1- P (notwinning any)
(B) u =1— P (not winning 1st prize) x P (not winning 2rd prize)
36
_ B2
3 730 29
© L
29
49
D -
) 174 _9
29

End of Section |
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Section 11

90 marks
Attempt Questions 11 — 16
Allow about 2 hours and 45 minutes for this section

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

In Questions 11 — 16, your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (15 marks) Start a new writing booklet.

1
a) Rationalise the denominator of : 2
@ 23+5
1 (23-5)
23+5 (2/3+5)(2/3-5)
_(2V/3-5)
12-25
_23-5
-13
or =2= 243
13
(b) Factorise 6x* —5x+1 . 2
6x*—5x+1=(2x-1)(3x-1)
(c) Differentiate x+/x+1 . 2

1

LI x+1=ix(x+1)E
dx dx

1

1
:x%(x+1) 2 (x+1)7 -1

X
24 x+1
_X+2(x+1)
240x+1

_3X+2

240x+1

+X+1

-6 --



) Find Iﬁ dx |

J' (2X1_5)3 dx = J.(Zx _5)° dx

-2
2x-2

I TS
4(2x —-5)

C

/4

(e) Evaluate j gsec2(2x) dx .
0

Iossecz(ZX) dx = %[tan 2x]0%

1 V4

= E{tanz(gj —tan 2(0)}
1

:Ea—m

1
2

2x+1

(f)  The gradient function of a curve y = f(x) isgivenby f'(x)=e"" |

and f(0) :—?e , find the equation of f(x) .

2x+1
)

Take the primitive of f '(x) =e

f(x) =%e2“1+C

F(0)=terot o8
2 2
C=-e

1 2x+1

- F(x) =§e e

-7 -



(9)

The area of the shaded major sector of the circle is 4477[ :

Find the radius of the sector.

M_”ziﬁ(zﬂ_ﬁ

2 6
44rg  1lxr’
312

T r’ =16

6 r=4 (r>0)

End of Question 11

-8 --



Question 12 (15 marks) Start a new writing booklet.

(@ A 35cm seedling grows by 16% cm in the first week, and then keeps growing by ; of

its previous weeks growth. What is the maximum height the seedling can grow to?

a= 163, r= 4
7 7
162
Sum of total growth (limiting sum) = —
1-=
7
=38cm

Maximum height = 35 + 38
=73cm

(b) The points A(4,0),B(0,8) and C(-2,4) form a triangle, as shown in the diagram.

Q) Show that the equation of the line AB is 2x+y—-8=0

Equation of AB:
y-0 8-0
x—4:6tz
y =-2(x—4)
=—-2X+8
S 2Xx+y-8=0

—-9--



(i) Find the perpendicular distance from C to AB. 2

D 2(-2)+4-8|
V22 417
-8
J5
=% units
5
(i) Hence, or otherwise, find the area of AABC. 2

AB =./(4-0)> + (0—8)?
=45 units

Area of AABC = %4@-%

=16 unit?

(©) A bag contains 5 red, 4 green and 3 blue marbles. A marble is selected at random without
replacement, after which, 2 blue marbles are added to the bag. Then a second marble is

selected at random.

Q) Find the probability that both marbles are red. 1
P(both are red) = > X 4
12 13
_2
39
(i) Find the probability that the first marble is not blue but the second marble is blue. 2
P(first is not blue, second is blue)
9 5
=X —
12 13
_15
52

-10 --



Question 12 (continued)

(d)

The parabola y = x* and the line y = x+6 intersect at the point A.

y=X+6

(i)

Find the coordinates of the point A.

solve{

X*—x-6=0

(x=3)(x+2)=0

x=3, -2

x =3 is rejected as A is in quadrant 2.

y =X .
simultaneously,
y=X+6

subx=-2intoy=x*y=(-2)’°=4
L As (<2,4).

Calculate the shaded area.

(ii)

0
The shaded area = I [(x+6)—x* ] dx
-2

(=2)°
2

oy (2
+6(-2) + 3

|

—-11 -




Question 13 (15 marks) Start a new writing booklet.

(@)

()

(©

Find the primitive of sin X+ cosX.

j(sinx+cosx) dx =—cosx+sinx+C

Differentiate anx and give your answer in the simplest form.
an x

af 1 =i(tan x)™
dx \ tan x dx
= —(tan x)* - sec® x
~ sec? x
tan? x
1

_ _cos’x
sin? x
cos? X

B 1

sin?x
= —cosec’x

A 150 mg tablet is dissolved in a glass of water. After t minutes the amount of

undissolved tablet, M in mg, is given by

M =150 e™ |

where Kk is a constant.

() Given that 70 mg of the tablet remains after 10 minutes, find the value of K,

correct to 4 decimal places.

t=10, M =70
70 =150 %
-10k _ l

15

-10k = Inl
15

e

7

In—

__ 15

-10
=0.076214...

~0.0762(4 d.p.)

—-12 -



Question 13 (continued)
(i) Find the rate at which the tablet is dissolving in the glass of water after

15 minutes. Give your answer correct to 2 decimal places.

M =150e™
E'M-:—lsoke-kt
dt
t=15k =0.0762 ,
‘L—'\t/' =-150x0.0762 x g 0076245
=-3.6445...
=-3.64 mg/min (2 d.p.)
7
In—
15

using k = 10 is also acceptable.

(d) The acceleration of a particle at any time t seconds is given by % =6.

If x m isthe displacement at any time t seconds. Giventhatat t=0,x=1

andat t=1, x=2. Showthat x=3t>-2t+1.

X = j (6t+C,)dt

=3t*+Ct+C,
At t=0, x=1
1=0+0+C,
~C,=1
At t=1x=2,
2=3+C,+1
C,=-2
SX =3t -2t +1

-13 -



Question 13 (continued)

(e) Inthe diagram, A, B and Care 3 towns such that Town B is 200 km and 400 km from Town A

and Town C respectively. The bearing of B from A is 300" T and bearing of C from B is 060° T .

Not To Scale

Copy this diagram into your writing booklet.

() Show that ZABC is 60° .

At A, ZBAN =2360°-300° (/s at a point)
=60°
AtB, ZNBA =180°-60°=120° (co-interior Zs, || lines)
ZABC = ZNBA - ZNBC
=120°-60°
=60°

(i) Show that the exact distance of AC is 200+/3 km.

In AABC, AC2=AB?+BC?-2.-AB-BC-cos/ABC
AB = 200, BC =400, Z/ABC = 60°,
AC? = 2007 + 4002 — 2 x 200 x 400 c0s 60°
— 3x 200
AC =200~/3 km

(iii)  Find the bearing of C from A.
INAABC, Z/BAC =60°+ ZNAC

Z/ABC =60°, AC = 200+/3, BC = 400,
sin /BAC _ sin ZABC
BC  AC
sin(60° + ZNAC) _ sin60°
400 20043

. 400sin 60°
sin(60°+ /NAC) = —>" 2~ _1
( ) 200+/3

-.60°+ ZNAC =90°
ZNAC =30°
.. The bearing of C from A is 030°T.

End of Question 13
--14 --



Question 14 (15 marks) Start a new writing booklet.

(@ For the graph yzli—e ,

(i)

(ii)

X

n2

find the x -coordinate of the stationary point.

d_y: 1 e*

dx In2

Let Y 0, &= 1
dx In2
e*=(In2)™
x=-In(In2)
.. X-cooridnate of the stationary point is: —In(In 2).

Determine the nature of the stationary point.

1

d_y:i_ex
dx In2
2
d 2/:0—ex
dx
=_eX

2

At x=-=In(In2), d_Z _ _g'n(in2)
dx

__ 1 a6 <0

In2
.. The stationary point at x = —In(In2) is a maximum turning point.

(b)  The roots of the quadratic equation 4x* —kx+8=0 are « and f.

(i)

(i)

Find the value of «p.

8
= :—:2
aff A

C
a

1 1
Giventhat —+— =6, find the value of k.

104
b -k k
+ =1
at+p a 4 4
£+i:6
a p
a+ﬁ=6
of
—=6x2
k =48

—-15 -




Question 14 (continued)
(c) The region bounded by the curve y =2 — \/; and the x-axis between x=0

and x =4 is rotated about the x- axis to form a solid.

Find the volume of the solid.

4
Y :j zy?dx, where y=2-+/x
0

:r;z(z—&)zdx

0

=J'47z(4+x—4&) dx

0

4
X2 :
=7r|4X+——-=X
2 0

_ @ 8., O 8
= [4(4)+ 5 3(4)] [4(0)+ 5 3(O) H

=7 l6+8—%x8—0}

_8z unit®
3

- 16 --



Question 14 (continued)

(d) A super bouncy ball is dropped from the top of a 100m tall building. After its first bounce

it reaches a height of 75 m before it falls back down again. The ball continues to bounce, each

3
time reaching a height that is Z of the height of each preceding bounce.

(i)  Show that the ball has travelled a total distance of 250 m when it hits

the ground the second time.

Total distance travelled when the ball hits the ground the second time
=100+ 75+ 75
=250 m

(i)  Find the expression of the total distance travelled by the ball when it hits

the 10™ time.

Total distance travelled when it hits the ground the 10™ time

ot o3 ]
3] (]

=100+ 200

10
=100+800 E—(Ej ]

3\
=700-800 (ZJ m

—-17 --



Question 14 (continued)

(e)  The diagram shows the graph of a function y = f'(X).

y="f'(x)

(i)

Explain why there is a horizontal point of inflexion at x = -2.

At x=-2, f'(x)=0
.. there is a stationary point at x = —2.

To the left hand side of x =-2 , f "(x) is positive, f(x) is concave up.

To the right hand side of x =-2 , f "(x) is negative, f(x) is concave down.
.. there is a horizontal point of inflexion at x =-2.

(ii) Sketch a possible graph for y = f (x), given f(0)=2.

2+

Different curves are acceptable as long as the critical points are correct

End of Question 14

- 18 --



Question 15 (15 marks) Start a new writing booklet

(@)

(b)

Find all solutions of sec’x+tanx—3=0, where 0< X< 2r.

Give x to 3 decimal places where necessary.

sec’x+tanx—3=0

1+tan’x+tanx—-3=0

tan’x +tanx—2=0

(tanx+ 2)(tanx—-1)=0

tan x = -2 (quadrant 2 & quadrant 4), tanx =1 (quadrant 1 & quadrant3) where 0<x<2x

x=7-11071 27-1.1071 %, 7z+%

X =2.034, 5.176, %, o7

In the diagram below AC 1. BC , AC L AF and AB=DE =EF

Copy or trace the diagram into your workbook.

Not To Scale

()  Show that /\DBC = ~/DFA.

/FAC =90°(AC L AF)

ZACB =90°(AC L BC)

.. ZFAC = ZACB

Hence AF || BC (alternate s are equal)
.. Z/DBC = ZDFA (alternate /s, AF || BC)

-19 --



Question 15 (continued)

(i) By constructing the line EG, such that G lieson AF and EG || AC,
show AAGE = AFGE.

EG||HF || AC

EF = DE(given)

.. AG = GF (join of midpoints)
/EGF=/CAF=90° (corresponding £s,EG || AC)
.. ZEGF = ZAGE =90°

InaAGE and aFGE,

AG =GF

/EGF = ZAGE =90°

GE is common,

~.aAGE =aFGE (SAS)

(iii) Prove that Z/ABD =2~/DBC.

ZGAE = ZGFE (corresponding £s, congruent As)

Z/AEB = ZGAE + ZGFE (exterior Zs of A)
=2x /GFE =2 x Z/AFD

In AABE, ZABE = ZAEB (base Zs, isoceles A)

.. ZABE = ZABD =2 x ZAFD

In ADBC and ADFA,

/BDC= ZADF

/FAD= #BCD=90°

-.aDBC || aDFA

.. ZAFD=/DBC

Hence ZABD=2x /DBC
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Question 15 (continued)

(c) Theline y=mxX is atangent to the curve y =In(2x—-1) at a point P.

(i)  Sketch the line and the curve on the same diagram, clearly indicating the point P.

15 2 25 3 35 4

X

(i)  Show the coordinates of P are 2+m,2+m . dy 2
2m 2 AtP, —= =m
dx 2x-1
(2x-1)m=2
24+m
X =
2m
2+m .
sub x = iny=mx
y_m2+m
2m
_2+m
2
;Pis(2+m,2+mj
2m 2

(iii) Hence, show that 2+ m= In(izj .
m

sub P intoy =In(2x-1),

2+m :In[22+m—1j
2 2m

=
oo}
s

End of Question 15
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Question 16 (15 marks) Start a new writing booklet

(@ Use Simpson’s Rule with five function values to show that

Jle4x dx ~ %[H 4(e+e)+2¢° +e4)}

0

Ml ow

@D
w
~

1 1
4 2
e e2

f(x) 1
1 1

1
J‘O e dx ~ 26 [1+4e+e2}+72[e2+4e3+e4]

[1+4e+e2 +e% +4¢° +e4]

[1+4(e+e3)+2e2 +e4)]

Sl Rl-

(b) A university student received a scholarship of $25 000 in her bank account.
The account earns interest at 6% per annum, compounded monthly.

At the end of each month interest is added to the account balance and then

the student withdraws $1000. Let $A, be the amount of money remaining in the account

at the end of the nth month, following the student’s withdrawal.

(i)  Show that A, =25000(L.005)> —1000(1+1.005) .

Let A, =$25000,M =$1000,R = 1+% =1.005

A, = 25000(1.005) —1000
A, =[25000(1.005) —1000] (1.005) —1000

= 25000(1.005) —1000(1 +1.005)

(ii) Show that A, =200000-175000x1.005".

1000(1.005" —1)
0.005
= 25000 x1.005" — 200000(1.005" —1)

= 200000 —175000 x1.005"

A =25000x1.005" —
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Question 16 (continued)

(iii)  After how many months will the account have a balance of zero dollars?
Give your answer to the nearest month.

Let A, =0,
200000 -175000x1.005" =0

200000 = 175000 x1.005"

1.005" = 8
7

log (Sj
ne_ )
log1.005

=26.772...
~ 27 months

c)  Atrough in the figure is to be made to the dimensions shown below.

The cross section is a trapezium. Only the angle 6 can be varied.

Not To Scale

(i)  Show that the area of the trapezoidal cross section is A=a’cos&(1+siné) .

sinéizﬁ,cos@:D
a a

x=asinf,h=acosé
Area of the trapezium cross section = %acos 6(2a+ 2asinf)

=a’cosd(1+sind)
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Question 16 (continued)

(i)  Show that the trough’s volume is maximised at & :%.

V = Ah =10a’ cos (1 +sin 6)
v

7 10a*[-sin O(1+sin 0) + cos 6(cos ) |

=10a*(—sin @ —sin* @ + cos® 6)
=10a*(-sin@ —sin* @ +1-sin’ )
=10a*(-2sin’ # —sinf +1)
For possible extreme values, g—\é =0
10a*(-2sin* @ —sin@+1)=0
2sin” @ +sind-1=0
(2sin@-1)(sinfd+1)=0

sinezé,sinez—l

Since 4 is an acute angle, ..sinéd = % 0 =%
To test the nature,
0 V4 T V4

12 6 |3
dv | 6.0720a*> |0 | -17.6795a°
do
slope | + 0 -

Since there is a change of gradient from positive to negative at 8 = %

Therefore, the volume is at its maximum when & :%.

(iii)  Find the maximum exact volume of the trough in terms of a.

At =2,
6
V =10a*cos@(1+sinb)
~10a2cosZ (1+sin %)
6 6

3

2
15V3

2

=10a° x— (1 + %)

End of Question 16

End of Paper
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