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General Instructions

e Reading Time — 5 minutes
e Working Time — 2 hours

e Write using black pen
e NESA approved calculators may be used

e A reference sheet is provided
e In Questions 11 — 14, show relevant
mathematical reasoning and/or calculations

Total marks — 70

Section | — 10 marks (pages 3 — 7)

e Attempt Questions 1 — 10
e Allow about 15 minutes for this section

Section Il — 60 marks (pages 8 — 15)

e Attempt Questions 11 — 14
e Allow about 1 hours 45 minutes for this
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Section |

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

Use the multiple-choice answer sheet for Questions 1-10.

1 What is the remainder when P(x) = 2x°—x*+5x+k is divided by x—2?

A. -30+k
B. -30
C. 22
D. 22+k
2 Which expression is equivalent to sin x— J3cosx?

A. Zsin[x+2§j



What is the value of lim

N
2
B. 0
c. 3
2

D. Undefined

3xsin(x—1) )

The diagram shows the graph of y = f(x)

A

y
1 \
) X
Which of the following is the graph of y = f *(x)
A B.
yA yA
//
-1 )% -2 )%
\\ B
C. D.
yA yl
3
\ b
X X




The acute angle between the lines 2x-3y+1=0 and y=-3x+51is 4.
What is the value of tan9?

A U
3
B 7
9
c. I
9
p. i
3

Giventhat a+f+y =4, off+fy+ay=2 and afy = % which polynomial

equation has roots «, £, and y?
A 2x° —4x* +2x-1=0
3 2 1
B. X' —4x°+2x—==0
2
C. 2x° —8x° +4x+1=0

D. x3+4x2—2x+%:0

What is the domain of the function y = cos‘l(Ej ?
X

A. -5<x<5, x#0
B O<x<—
T
C X<-5, x=5
D x<0, X=>—
T



8

How many real solutions does the equation ‘ (x +1)2 -4 ‘ = Xx+3 have?

A. 3
B. 2
C. 1
D. 0

In the diagram below, A, B and P lie on a circle centred at O.
The tangents to the circle at A and B meet at the point T, and ZATB =« .

B

\P ~ T

What is the size of ZAPB in terms of o ?

A. 90+«
B. 90+<
2
C. 180 -«
D. 180-%
2



10 Below is the graph of y = f(x).

Which of the following is a possible equation for the function f (x) ?

A f(X)= 2)(’5_*91

B, f(o=Xt2x=9 ;2_x9—9
cC.  f(x)= 2X>;2_—99

D.  f(x)=1+ ;‘Z_J;?



Section 11

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

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

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

Question 11 (15 marks) Usea SEPARATE writing booklet.

@ The point P divides the interval A(l,—3) to B(5,2) externally 1
in the ratio 3:1.

Find the x coordinate of P.

(b) Differentiate cos™(2x) with respect to x. 2
. 3

C Find dx. 2

© J2+x2 X

d) Find | xo/x—2 dx using the substitution x =u®+2. 3

( g

e etch the graph of the function y =2sin™=.

(€)  Sketch the graph of the function y '12 2

U] Solve 2X+321—x. 3

X+3
(9) FindjsinZBX dx . 2



Question 12 (15 marks) Usea SEPARATE writing booklet.

sin(x—6)

@ Prove the identity cotd—cotx =———=.
sinxsinég

(b) Find a general solution to the equation Zcos(Sx—%j =1.

(c) A particle undergoes simple harmonic motion about the origin O.

Its displacement x centimetres from O at time t seconds, is given by:
X =3sin (Zt +Z)
3

Q) What is the amplitude of the motion?
(i)  Express the acceleration of the particle in terms of its displacement.

(iii)  What is the maximum speed of the particle?

Question 12 continues on page 11

- -10-



Question 12 (continued)

(d)

(€)

Use mathematical induction to prove that for n > 2

(3 )

A particular rechargeable battery has a maximum charge of 500 volts.

While recharging, the charge of the battery, in volts, is V(t), where t is the
time in minutes after the start of recharging.

At any time t, the rate at which the charge of the battery is increasing

is proportional to the difference between 110% of its maximum charge and
its current charge.

At the beginning of the recharging process V =310 and dd_\t/ =217.

()  Show that ‘2—\: ~0.1125(550 V).

(i)  Show that V =550— Pe 01125 gatisfies the equation in part (i).

(iii)  Find the time taken for the battery to reach its maximum charge.

End of Question 12

-11-



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

@ The diagram shows a chord PQ that joins two distinct points, P(6 p,3p2)
and Q(6q,3q° ) that lie on the parabola x* =12y.

The tangents at P and Q meet at the point T.

yA

/]

The equation of the chord PQ is y = %( p+q)x—apq (Do not prove this)

Q) The point R(-5,0) lies on the straight line that passes through P and Q.

Show that 5(p+q)=-6pq.

(i)  Show that the equation of the locus of T, as P and Q vary is

=-=x.
y 6

(iii)  Find any restrictions that apply to this locus.

Question 13 continues on page 13

—12 —



Question 13 (continued)

(b) In the diagram, the two circles touch at the point A.

AC is the diameter of the larger circle. The smaller circle also passes through the centre
O of the larger circle.

B is a point on the larger circle and the tangents at A and B meet at T.

The chord AB intersects the smaller circle at D.
B

Copy the diagram into your answer booklet.

Q) Show that CB is parallel to OD. 2
(i)  Show that BD = DA. 1
(iii) ~ Show that O, D and T are collinear. 3

(c) The velocity v m/s of an object that is moving along the x-axis and undergoing
simple harmonic motion is given by:

vZ =24 +8x—2x°.

(N Find the amplitude and centre of motion. 2
(i) Initially, the particle is at the centre of motion and moving towards 2
the right.

Find when the particle is 2 m to the right of the centre of the motion for
the second time.

End of Question 13



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

(a)

(b)

It is known that 2x —1 is a factor of the polynomial 2
P(x) = 2x> — x* —32x +16.

Sketch the graph of y =2x*>—x* -32x+16. (Do not find any turning points)

A particle is moving horizontally. Initially it is at rest 0.5 m to the right
of the origin.

The acceleration of the particle as it moves in a straight line is given by
X =3x*—x—16 where x is its displacement at time t.

() In which direction will the particle first move? 1
Briefly explain your answer.

(i) Show that the velocity of the particle can be expressed as 2
V2 =2x® —x* —32x +16.

You may refer to your graph from part (a) when answering the following
questions.

(iii)  Where is the particle when it is at its maximum speed? 2

(iv) Describe the motion of the particle. 2

Question 14 continues on page 15

14—



Question 14 (continued)

() AB and CD are two towers of height 0.3 km. B is 2 km due North of D.
A vehicle at P is travelling due East away from B at a constant speed of 10 km/h.

Let the distance BP be x and the distance AP be k.
A

C / North
k

\ 0.3 km

0.3 km B x km P » East

2 km

D

/

10x

Jx2+0.09

(i) By first finding an expression for k in terms of &, show that:

Q) Show that dk =

d_ —2cosec’
do

(iii)  Find the rate at which @ is changing when the vehicle is 0.4 km from B.

End of paper
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Section |

1 What is the remainder when P(x) = 2x® —x*+5x+k is divided by x—27?

A. -30+k
B. -30
C. 22
D. 22 +k
Solution
P(2)=2(2)°-(2)* +5(2) + k
=16-4+10+k
=22+k
Answer
D. 22+k



2 Which expression is equal to sin x—+/3 cos x ?

A. Zsin(x+2—”j
3

Solution
sin X — 3cosx:Rsin(x+a)
= Rsin xcosa + Rcos xsin

R= 12 +(V3)
_Ji
=2
1 T S5z
Cosa =— o= — or o =—
2 3 3
Sina:—ﬁ a=4—7[ or a:s_ﬂ.
2 3 3

o= 5?7[ which is equivalent to « = —%

Answer

D. 23in(x—zj
3




3 What is the value of lim
x>l 22X
A 3
2
B. 0
c. 2
2

D. Undefined

3xsin(x—1)

?

Solution
lim 3xsin(x-1) _ im3xsm(x—1)
ol (2-2x) ot =2(x-1)

=Iim(%x3in(x_l))

o1 =27 (x-1)
-3
__3
2
Answer
A 3
2




4 The diagram shows the graphs of y = f (x)
y

A

N

2

Which of the following is the graph of y = f ~(x)

<y

A B.
yA yA
/ 2
1 X _2\\ X
-1
C D
yA yA
s
\ / 1
. z > r
Solution Answer
The inverse is the reflection in the line y =x C.
yA
— ]
2 \
X




5 The acute angle between the lines 2x—-3y+1=0 and y=-3x+51is 4.
What is the value of tan8?

A —

Solution
2x—3y+1=0 y=-3x+5
—3y=—2x-1 c.my =3

3 3

w| N

om =

tan@ = |——=




6 Giventhat a+f+y =4, af+Py+ay=2 and affy = %, which polynomial

equation has roots «, £, and y?
A. 2x3—4x% +2x-1=0
3 2 1
B. X' —4x°+2x——=0
2
C. 2x3—8x* +4x+1=0

D. x3+4x2—2x+%:0

Solution
Let a=1

a+ﬂ+y:—9:4
a

aﬁ+,37+ay:E:2
a

afly =-

o
N |-

Let a=1
b=-4
c=2

1

d=-=
2

Answer

B. x3—4x2+2x—%:0



7 What is the domain of the function y =cos™ (Ej ?
X

A. 5<x<5,x#0
B. 0<x£E

T
C. X<-5, x=5
D. x<0, x> E

T
Solution

Answer
C.

Xx<-5, x=5




8 How many real solutions does the equation ‘ (x +1)2 -4 ‘ = X+3 have?
A. 3
B. 2
C. 1
D. 0
Solution
yA
3
5 -3 3 X
-3
Answer is
A. 3



9 In the diagram below A, B and P lie on a circle centred at O.
The tangents to the circle at A and B meet at the point T, and Z/ATB=« .

B

\P — T

What is the size of ZAPB in terms of «

A. N+«
B. 90+<
2
C. 180 —«
D. 180-%
2

Solution

construct two radii OB and OA.

Therefor, ZOAT = ZOBT =90

Therefor ,BOA=180—«a (Angle sum of quadrilateral OATB)
Therefor ref/BOA =180+« (Angle at a point)

/BPA= 180+a =90+ % (Angle at centre and circumference)
B
Answer
B. 90+<
2




10 Below is the graph of y = f(x).
i y4 |
_____________ ol S
Pt
, /N : >
-3 3! X
Which is a possible equation for the function f (x) ?
A f(x)—2x2+1
' X -9
X* +2x-9
B. f(x)=
() g
2x* -9
<. f(x)=
) x> -9
2
D.  f(=1+5"
—X
Solution

This is best completed by eliminating incorrect options. The Provided graph has vertical
asymptotes od x =3, horizontal asymptote of y =2 and y intercept of y=2.

o o 200 +1 -
Option A is not a solution since when x=0 y= # = -1
(0f-9 9
1+g——2
Option B is not a solution since lim f (x) = —2X*—*-=1  (Horizontal asymptote is y =1)
X—>00 1_7
X
1+%
Option D is not a solution since lim f(x) =1+ 9 X_ —1-1=0(Horizontal asymptote is y =0)
X—>00 7_1
X2

-11-




Section |1
Question 11 (15 marks) Usea SEPARATE writing booklet.

@ The point P divides the interval A(l,-3) to B(5,2) externally
in the ratio 3:1.

Find the x coordinate of P.

A(L-3) B(5,2)

(b) Differentiate cos™ (2x) with respect to x.

1
1-(2x)°

-2

1-4x°

d _
&(cos L 2x) = 2x

© Findj 3 x.

2+ x?

f 32dx=3J+dx
2+X (\/5) 4 X2



(d) Find jx\/x —2 dx using the substitution x =u®+2.

2
Jx\/x—z dx :J(u2+2)\/u2+2—2 (2u)du X=U"+2
%:Zu
:J( “+2)u (2u)du du
dx =2udu
= ZJ_(UA +2u2) du
5 3
=2 u—+2L +C
5 3
5 3
=2 u—+2i +C
5 3
(u?+2) 2(u?+2)
=2 +C
5 3
5 3
3
(e) Sketch the graph of the function y:ZSinlg.
Domain is: y 1
1<ta
3
-3<x<3
Range is :
T sint X< >
2 -3 X
—r<2sint=<x
—7z'<y<7z'
-




>1-X.

2X+3
X+3

Solve

(M

A
d
o
>
AB
1
7
]
o O
o N Al
o —
AN —_~
DT
o O x x
+ﬂ.u+33
< > | |
(X(Z ~
)XXX >
X o< [ [
4oL o X X o g
Al | —~ =~ o~
—_~ —~ N o™ o™ VA\4/ kHIIV
@ @ + + + T 3 3
T I x x x + X 5
X X N N NN
N N — — — X — feb)
/I\/I\_|__|__|__|_M<lu/ R
~_~ o~~~ ~ =]
N M M o ™M (9.0 IR o 0 B
¥ + + + + £ o+ x S
X X X X xX X =
X((((((X _UH

x>0

4<x<-3

(9) Find Jsin2 3x dx .

Jsin23x dx

J(l— cos6x) dx

_1
2

14—



Question 12 (15 marks) Usea SEPARATE writing booklet.

(@) Prove the identity cot@—cotx =

sin(x—6)
sin xsin @

sin(x—0)
sin xsin @

RHS =

_sinxcos @ —cos xsin &

sin xsin @

_sinxcos@ cosxsind

sinxsin@ sinxsin @

_ Cos@ CosX
“sing sinx
= cot & —cot x
=LHS

(b) Find a general solution to the equation 2cos (3x—%j =1

Zcos(3x—£j:1
4

cos[3x—£j=1
4 2

3x—Z = 2n7rJ_rcos’11
4 2

3x—Z=onr+
4

w|N

3X=2n7z+zi£
4 3

24nr +37t4r
3X=
12
‘= 24nr +3rt4r
36
o 24nzr+ 717 OR
36

24nzr -1
X=—"

Where n is a an integer

Where n is a an integer
36

—15—




(©) A particle undergoes simple harmonic motion about the origin O.

Its displacement x centimetres from O at time t seconds, is given by:

X =3sin (Zt +£j
3

Q) What is the amplitude of the motion?

Amplitude is 3 cm.

(i)  Express the acceleration of the particle in terms of its displacement.

Since ¥=-n*x and n=2
Then

X =-22X
=-4x

(iii)  What is the maximum speed of the particle?

Method 1
X =3sin (2t +£j
3

v:%:Gcos(ZHZJ
dt 3

Max value of cos(ZH%j is 1 so max speed is:

v=6(1)
=6 m/s

Method 2
Maximum speed occurs at the centre of motion, i.e. x=0

- -16 -



(d) Use mathematical induction to prove that for n > 2

S

Test for n=2
1 (2)+1
LHS (1 22} 2(2)
4 4
_§ =LHS
4
True for n=2

Assume true for n=k

B )

Prove true for n=k +1
Required to prove

3l e S

LHS_1—%}@—%}@—%Jm@_&;JP—“iDS

k+1 1 .

= o 1_(k+1)2} By Assumption
k+1\[ (k+1)" -1

2k )\ (k+1y

K+l Uk+gﬂﬂk+n+ﬂ}

2k (k+1)

) %J(kfkkfﬁ’J
_(k+2)

B (k+1)
= RHS

, , 1 1 1 1 1.
By Mathematical Induction, (1—?j(1——j[1——]...£1——2j = nZ;n is true for n>2

N

—17 —



(e) A particular rechargeable battery has a maximum charge of 500 volts.

While recharging, the charge of the battery, in volts, is V(t), where t is the
time in minutes after the start of recharging.

At any time t, the rate at which the charge of the battery is increasing
is proportional to the difference between 110% of its maximum charge and
its current charge.

At the beginning of the recharging process V =310 and (jnl_\t/ =27.

(i)  Show that ‘jj—\t/ =0.1125(550-V).

110% of its maximum charge is 550 Volts

C:j—\t/ = (Proportional to)(The difference between 110% of max charge and its current charge)

=k (550-V).

V =310 and d—V: 27.
dt
27 = k(550—310)
27 = k(240)
K2l
240

=0.1125

‘Z—\tl =0.1125(550-V ).

(i)  Show that V =550—Pe*""*" satisfies the equation in part i).

V — 550 _ Pe70.1125t

v =0.1125Pe %"
dt

Since Pe %1 =550V

Then (jj_\t/ =0.1125(550-V )

- -18-



(iif)  Find the time taken to reach its maximum charge to the nearest second.

When t=0 V =310 and %—\::27.

310 = 550 — Pe%(0)

310=550-P
P =550-310
P =240

Find t when V =500

500 =550 — 240e *1*
_50 — _24Oe—0.1125t

5
—-0.1125t
—=e

24
—0.1125t =1In (ij
24

- -19-



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

(@)  The diagram shows a chord PQ that joins two distinct points, P(6p,3p?)
and Q(6q,3q° ) that lie on the parabola x* =12y.

The tangents at P and Q meet at the point T.

yA

yd

The equation of the chord PQ is y = %( p+q)x—3pg (Do not prove this)

() The point R(-5,0) lies on the straight line that passes through P and Q.
Show that 5(p+q) =-6pq.

Solution
Sub R(-5,0) into the equation of the chord

(0)=2(p+a)(5)-3pg

5
~3pa=_(p+a)
~6pg=5(p+q)

—-20-—



(i) Show that the equation of the locus of T, as P and Q vary is

=—=X
U 6

Solution

Equation of the tangents at P and Q are y = px—3p® and y=qgx—3q°
To find the coordinates of T sole the two equations simultaneously.
px—3p* = gx—3q”

px—qx =3p* -3q°*
x(p-q)=3(p-q)(p+q)
x=3(p+q)

y=3p(p+q)-3p’
y=3p*+3pq-3p?
y=3pq

T(3(p+0).3pq)
Eliminate the parameters by using part i)
5(p+a)=-6pq

_—6pq
(|O+q)——5

x=3(p+q)

3% —OPd
5

X =

5x

—E=pq

—-21-—



(iif)  Find any restrictions that apply to this locus. 2

The point T must lie outside of the parabola as it the intersection of two tangents. So we must

find where the line y = —g X intersects the parabola.

Solve y:—%x and x* =12y. simultaneously

NG :12(—E xj
6

x* =-10x
x*+10x =0
X(x+10)=0;
x=0 x=-10

Thus the locus of T is for values of x :
x>0 x<-10




(b) In the diagram, the two circles touch at the point A.

AC is the diameter of the larger circle. The smaller circle also passes through the centre
O of the larger circle.

B is a point on the larger circle and the tangents at A and B meet at T.

The chord AB intersects the smaller circle at D.

Copy the diagram into your booklet.

Q) Show that CB is parallel to OD. 2

Method 1

The centres of touching circles are collinear with point of contact.
Thus OA passes through the centre of the smaller circle.

<ADO =90° (Angle in a semi circle)

ZABC =90° (Angle in a semi circle)

.. ZABC = ZAOD

..CB || OD (Corresponding angles are equal)
Method 2

.. ZBAT = ZAOD (Angle in alternate segment)
. ZBAT = ZACB (Angle in alternate segment)
.. ZAOD = ZACB

..CB || OD (Corresponding angles are equal)



(i)  Show that BD = DA.

Method 1

co = % (Parallel lines preserve ratios, CB ||OD)

OA

Since CO = OA (radii)
Then BD = DA

Method 2 (If used Method 1 in part i)

<ZADO =90° (part i)
.. BD = DA (Perpendicular from centre bisects the chord AB)



(iii)  Show that O, D and T are collinear.

Aim: prove that ODT is straight, hence O, D and T are collinear.

Construct DT

In ADTB and ADTA

BD = DA (Part ii)

DT is common.

BT =TA (Tangents from an external point)

ADTB = ADTA (SSS)

/BDT = ZADT (Matching angles in congruent triangles)
/BDT + ZADT =180 (Straight angle)
/BDT = ZADT =90°

Z0ODA+ ZADT =90+90=180

. Z0DT s straight, hence O, D and T are collinear.

- 25—



() The velocity v m/s of an object that is moving along the x-axis and undergoing simple
harmonic motion is given by:

v2 =24 +8x —2x>%.

(1 Find the amplitude and centre of motion. 2

Complete the square to write in standard form.
Vi = nz(a2 —(x—xo)z)

V2 =244+ 8x—2x°

V2 = —2(x2 —4x—12)

v =-2(X* —4x+4-16)

v =-2((x-2)" -4

vt =2(4 -(x-2))

Centre of motion is x, =2 and amplitude is 4 m.

— 26—



(i) Initially, the particle is at the centre of motion and moving towards
the right.

Find when the particle is 2 m to the right of the centre of the motion for
the second time.

Since Initially, the particle is at the centre of motion and moving towards the right.

Then x =X, +asin(nt)
n=+v2,x=2and a=2

x:2+4sin(ﬁt)
2 mtotherightis x=4

4=2+4sin(2t)

2:4sin(\@t)
%:sin(ﬁt)

J2t :sin‘l(%j

ﬁt:%,%,...etc
/Y

t=——,——,..efc
6v2 642

. : . . : 5
The second time that the particle will be 2 m to the right of the centre is t = 27 secsonds

62



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

(@) It is known that 2x—1 is a factor of the polynomial
P(x) = 2x® — x* —32x+16.

Sketch the graph of y =2x®—x? —32x+16.

2% —x? —32X+16 = (2x—1)(ax2 +bx+c)

By considering he expansion of the RHS and equating coefficients. 4
x> term a=1
Constant term ¢ =-16

x? term
—x% = —ax® + 2bx? /\
—1=—a+2b

~1=-1+2b -4
0=b

l\)lb—/

2x° - x* —32x+16 = (2x—1)(x* ~16)
=(2x-1)(x—4)(x+4)

(b) A particle is moving horizontally. Initially it is at rest 0.5 m to the right
of the origin.

The acceleration of the particle as it moves in a straight line is given by
X =3x*—x—16 where x is its displacement at time t.

Q) In which direction will the particle first move? 1
Briefly explain your answer.

Inititaly the particle is at x=0.5 when t=0.
2
o2 )
2 2
)
4 2

83

4
The particle will first move in the negative direction as the acceleration is negative when v =0

- -28-
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(i) Show that the velocity of the particle can be expressed as
V2 =2x° —x* —32x +16.

X =3x2—x-16

i(lsz =3x*—x-16
dx\ 2
%vz = J.(C-’)x2 —x—16)dx

2

-2 _1ex+C
2
When x=0.5 when v=0.

2
1o x3—X?—16x+C

2
)
, | =
0|1 —2——16(£]+C
2 2 2
0-11g.c
8 8
0=-8+C
C=8
2
%v2=x3—x——16x+8

vi=2x3—x*-32x+16

—29_



You may refer to your graph from part (a) when answering the following questions.

(iii)  Where is the particle when it is at its maximum speed?

Let X=0
0=3x*-x-16
1+,/1° - 4(3)(~16)
X=
2(3)

L L1192
6

X:1+\/193 OR le— 193
6 6

Ll o 1-4ie3
6 6

X~ 2.48.. X~ —-2.149...

From the graph in part (a)

<

Since v?is negative when %< x <4 , Which is not possible, then the max speed is at

1-+4193

6

X =

X~-2.149...m

—-30-
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(iv) Describe the motion of the particle. 2

Since the particle is initially at x=0.5 and v =0 and the particle then moves to the leftm it
will again have zero velocity when x =—4.

The acceleration at x=—-4 is
X =3(-4)" —(-4)-16
=48+4-16
=36 ms?

Thus the particle will oscillate between x =0.5and x =—-4. Max speed will be at

11193

6

X~-2.149...m




(c) AB and CD are two towers of height 300 m. DB is 2 km and B is due North of D.
A vehicle at P is travelling due east away from B at a constant speed of 10 km/h.

Let the distance BP be x and the distance AP be k.

A

\ 0.3 km X

e,
0.3 km B X km P >
2 km
/D
(1 Show that LS = 1O—X
Vx?+0.09

Since a vehicle at P is travelling due east away from B at a constant speed of 10 km/h.
Then let dx =10
dt

Using Pythagoras in Triangle ABP

A
k?=0.3% + x*
1
k =+/0.3% + X2 :(o.3z+x2)5 ‘
dk 1 L 0.3 km
— ==(2x)(0.3° +x%) 2
&L o009 x)
dk _ X B I x km P,
dx 0.3%+x°
dk ok d
dt dx dt
X 10
\0.32 + X2
_10x
7/0.09+ x?
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(i) By first finding an expression for k in terms of @, show that:

et —2cosec’
do

In triangle CAP

tané?zE H
k

2

T tang
k =2(tan 9)_1
dk _ ~2(tan6)” (sec2 49) C
do
dk
-

dk cos’ @ ( 1 j
— -2 =
do sin?@ )\ cos? @

dk ( 1
—=-2| —
do sin“ @

dk =—-2cosec’ 0
do

2 km

—2(cot® 0)(sec® 0)
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(ii)  Find the rate at which @ is changing when the vehicle is 0.4 km from B.

When x=0.4
k? =0.3% +0.4°
k?=0.25
k=05
When k =0.5
tan @ = i

0.5

tand =4

6 =tan"4
do_do dk
dt  dk  dt
1 10x

—~2cosec’ (tan* 4) g J0.5% +0.09
1 y 10(0.5)
—~2cosec’ (tan* 4) \/(0_5)2 +0.09
1

5
St

4
35

"~ 17034

End of paper
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