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uestion 1 (12 marks) Marks
Evaluate lim 2sin2x . 2
x>0 X
The polynomial P(x)=2x" +ax® +x+2 has a factor (2x+1). Find 2
the value of a.
1 2
Solve the inequality —— > 2.
x-2
X 2
Using the substitution # = x + 2, find J.gw/x +2 dx.
. . . 2
Divide the interval 4B externally in the ratio 4:3, where 4 is the
point (2,-1) and Bis (1,-3).
2

Find the obtuse angle between the lines 3x -y +5=0
and 2x +3y—1=0. Give your answer correct to the nearest degree.
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Question 2 (12 marks) Marks
(a)  Differentiate cos™ (sinx). 2
(b) Find:
2
o | 2
1-9x?
. 2 X
ii sin”® —dx. 2
G [fsin®>
(c) How many different arrangements can be made using the § letters 2
in the word PARALLEL?
. . |
(d) Consider the function f(x)= ECOS (1-3x).
1) State the domain and range of f (x) 2
(ify  Hence sketch the graph of y = f (x)
2
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Question 3 (12 marks) Marks
(a) Use the definitien f" (x) = Pnol—[—(f—%]—r(i) to find 2

f'(x)where f(x)=x* —2x.
(b)

A
2m D E 2m NOT TO
SCALE
6
C G F B
< 2m >

The equilateral triangle 4BC has sidelengths of 2 metres. The points

D and E are the mid-points of AC and 4B respectively and GF lies

on CB. Also, DEFG is a rectangle. Point M is the midpoint of GF.

LGEM =6.

@) Show that GE = —? metres. 1

(ii)  Show that cosd = éllflz 2

3
(iii)  Hence show that the area of AGEM is Y square metres. 1
Question 3 continues on the next page.
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Question 3 (cont’d) Marks

(c) @) Show that f(x) =¢* —x° +1 has a zero between 4.4 and 1
4.6.
(if)  Find an approximation; correct to 1 decimal place, for this 2
zero using the method of halving the interval.
(d) i) Express /3 cosx —sin x in the form R cos(x + a) where 2
O<a< 12’— and R > 0.
1

(ii) Hence, solve J3cosx—sinx=1for0<x< 12[—
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Question 4 (12 marks) Marks

(a)  Prove tan™ 2 +cos™ 2 tan™ z . 3
3 J5 4
(b) Find dex using the substitution # =sinx . 3
V2 ~sin® x
(c) Sketch the curve y= x-!—i showing clearly all the stationary 3
X
points and asymptotes. Hence find the values of &k such that
4 .
X +- =k where there are no real roots.
x
(d) Use the method of mathematical induction to prove that 3
(1+1)+(z+3)+(3+5)+...+(n+(zn_1))=%n(3n+1) where 7 is
a positive integer.
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7 8
Question 5 (12 marks) Marks Question 5 (cont’d) Marks
(a) A particle with displacement x and velocity v, is moving in simple
harmonic motion such that X = ~12x . Initially, it is stationary at © NOT TO
the point where x = —4. SCALE
(i) Show that 2
v =12(16-x?).
(ii) By assuming the general form for x or otherwise, find x as 2
a function of #.
(b) The probability of George being late to class is 0.2. He is
supposed to attend 20 classes in a week.
The Year Level Coordinator has said that if George is late to three
or more classes in a week he will receive a detention.
@ What is the probability that George receives a detention 2
for being late? Express your answer correct to two
decimal places. Two circles C, and C, touch at T. The line AE passes through O;
) the centre of C,, and through 7' The point 4 lies on C, and E
(i) The principal sa}d that .if George received n or more lies on C,. The line 4B is a tangent to C, at 4, D lies on C, and
detentions for being late in a ten week term, he would be BE passes throngh D. The radius of C, is R and the radius of C,
suspended. George’s mates worked out that the probability isr
of George being suspended was 0.65 (correct to two '
%Zciggi}gj: Zflss)\;ver to part (i), find the value of 7. @) Find the size of £LEDT , giving reasons for your answer. 1
(ii) If DE=2r find an expression for the length of EB in 3
terms of r and R.
OTHE HE ANG 2006 Mathematics Extension 1 Tri |
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Question 6 (12 marks Marks
(a) Find the coefficient of x° in the expansion (x +2)*(2x—1). 2
(b) A particle moves in a straight line so that its velocity v at a position x is
given by v=9+4x. It starts from a fixed point where x=0 at a
velocity of 9ms™.
) Find its acceleration, ¥ as a function of the displacement, x. 1
(i) Express its displacement, x, as a function of time, 1. 3
1

(iii)  Find the displacement after % seconds from its starting point.

(c) (i) Find the equation of the normal at P(at2,2at) on the parabola 2

y? =dax.
(i)  The normal intersects with the x-axis at point Q. Find the 2
coordinates of Q and hence find the coordinates of R where R is
the midpoint of PO.
1

(iii)  Hence find the Cartesian equation of the locus of R.
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Question 7 (12 marks)

@

10

A life saver sits at point L, 70 m above sea level, in a lookout on a

cliff. He spots a surfer lying on his board at point S,; on a bearing
of 120° in relation to the life savers position, and a distance of 500
m from point B which is located at sea level directly below the life

saver.

Twenty minutes later the life saver notes that the surfer is still lying
on his surfboard but is now located at point S, on a bearing of
160° in relation to the life savers position and has moved in a line
due south.

The life saver raises the alarm and twenty-three minutes after his
initial sighting a rescue boat is launched from point B. From point
S, , which is the point at which the rescue boat reaches the surfer,

the angle of elevation of the life saver in the tower is 2.7°.

Assume that the rescue boat has travelled at a constant speed and in
a straight line to reach the surfer and that the surfer has drifted at a
constant speed in a direction due south since the initial sighting.

1) Show that the speed at which the surfer was drifting south 2
was 2.8 2km/h (correct to 2 decimal places).

(i)  Find the speed at which the rescue boat was moving. 3
Express your answer in km/h correct to 2 decimal places.
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Question 7 (cont'd) Marks

(b)

NOT TO
. SCALE
g
' 0 d ra >*
groun ,
Vi1++3) \ dam

4g
A man in an ascending hot air balloon throws a set of car keys
to his wife who is on the ground. The keys are projected at a

constant velocity of Pms™ at an angle of § to the horizontal,

. . . V’sin’8 .

0° <8 <90°, and from a point —————m vertically above the
g

ground.
Also, the near edge of a dam located near where the balloon

72(1+43)

took off, lies 1 m horizontally from the point of
4
VZ
projection. The dam is 2—m wide.
g

The position of the keys at time 7 seconds after they are
projected is given by
x=Vtcosd

2 2 3.2
andy=—%—+Vtsin9+V—SE—9

@) Show that the Cartesian equation of the path of the keys 1
Visin’@
4

2 2
is given by y=——gxzysifcg+xtann9+

(if) Show that the horizontal range of the keys on the ground

o V2 {1++/3 sin26 2
isgivenby x= .
2g
(iii)  Find the values of @ for which the keys will not land in 4

the dam or on the edge of the dam.

©THE HEFFERNAN GROUP 2006 Mathematics Extension 1 Trial Exam




HEFFERNAN

GROUP

P.0. Box 1180
Surrey Hills North VIC 3127
ABN 20667374 020
Phone 1800 100 521
Fax 1800 100 525

MATHEMATICS EXTENSION 1
HIGHER SCHOOL CERTIFICATE
TRIAL EXAMINATION
SOLUTIONS

2006

Question 1 (12 marks)

@ lim 2sin2x - 4lim sin2x

x>0 X x-—)O 2x

l’l)C=1

. . si
= 4 x1since lim

x—=0

=4

X

2 marks | Correct answer

1 mark Obtaining 4 x lim

=0 Dy

sin 2x

(b  PE)=2x"+ax’ +x+2
Now, P[-lj =0

4 4
1 5

Sg=—2

4 4

a=-~5

[2 marks | Correct answer

Obtaining correct
1 mark g

ZETro

expression for P(— %) and then equating it to

©THE HEFFERNAN GROUP 2006
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o

©

502<xs~2—sincex¢2

2 marks | Correct answer

Imark | Obtaining (x—2)2(x -2)-1]<0

(@
1
J.gx/x+2dx=%j(u—2)u2 du  whereu=x+2, —Z%=l and x=u~-2

2 marks | Correct answer

1 mark 1, 2 1
Obtaining = J@? —2u%)du

@ A(2,-1), B(1,-3)
4:-3

( -3 3(2), 3)-31)
—2,-

[2 marks | Correct answer

| 1 mark | One correct coordinate
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L)

€3] Jx—y+5=0,2x+3y-1=0

2
m =3, m, =—§

3+z 3+_%
mn0=———35— OR tanf=|——3
B T

3 3

=—3—2- =175
3

8 =105" so the obtuse angle is 105°

2 marks | Correct answer

1 mark | Obtaining m, =3andm, = ——%

Question 2 (12 marks)

d g ~CcoSX
(a) o (cos (sin x)) m
_ —cosx
_ —~1, if cosx>0
_ﬁ, if cosx < 0

2 marks Correct answer

—COSX

d
1 k Obtaining —{cos™ {sin x)) = —=—==
mar )

2dx 2 3dx
b (i L
® o IJ1_9xz 3 ."\/1_(336)2

= —32—sin'I (Bx)+c

2 marks | Correct answer

2

| mark | Obtaining }iﬂ—
et 30 - @)

2 X 1 1
ii in" —dx= {(-—= dx
(ii) sin > '[(2 2cosx)
1

1.
=—x——sinx+c¢

2 marks | Correct answer

1 1
1 k | Obtainin ——-~COS X) dx
mar’ ining .“(2 2co x)

(¢ PARALLEL
P,R,E A A LLL

Number of ways = —

2131
=3360
2 marks Correct answer
1 mark Giving 8! as answer
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@  fl)= %cos" (1-3x)
6] Domain:
-1<1-3x<1
—2<-3x<0

zZxZO
3

S0 ()stZ
3

Range :
0<2y<nx
z

0<y<Z
723

Question 3 (12 marks)

(a) f(x)=x7' —-2x
Fle+ny=(x+r) -20x+h)
=x? 4+ 2hx+h?—=2x~2h
7)=tim L1
x?+2hx+h? —2x—2h-x" +2x

=lim
h=>0 h

. 2hc+ht-2h
=11m———~———————-——

| 2 marks | Correct answer

| 1 mark

Correct domain or correct range

() y
T

oy

SR

W |
Wi b

Test x=0, f(0)= %cos'l 1

| 2 marks | Correct graph

1 mark | Correct shape without endpoints marked or point of
inflection labelled

OTHE HEFFERNAN GROUP 2006 Mathematics Extension 1 Trial Exam solutions

h—0 h
= 1hin01(2x +h=2)
=2x-2
2 marks Correctly derived derivative
1 mark Correctly substituting into f"(x)
® O / A \
2m D E om NOT TO
SCALE
o
C G M F B
< 2m >
In ACDG D
2
DG = 1= (lj
2 1
V3
=—m
2 c 1 G
In ADEG 3 D 1
2
GE= 1"+ [J;] J3
2
= —7- metres
- G

as required

[ 1 mark | Correct answer
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E
(i) n AEFM
Iy
i e hA
4 4 2
=1
M T F
2
In AGEM ,
(l) =1+1—-2x£x10039
2 4 2
_-2—,:— 7 cosf
2
cosf = .53/,7 as required

14

(i) Area= %x GE» EM sin 6

=1—x£xlsin(9 2
2 2 gin® @ + €08 =1
=,'/‘\/’7_\fﬁ sinf = 1—115—
56 196
56 14
o D= ng,Jz_x_J_;;f. z J,g_

B m? asrequired-

-

Correct answer

© ®© flx)=¢ —xt ]
1l 4)=-27331

f(4~6)=3.1483...
—4-4andx=4A6 and hence

The sign of the function changes between x=
4.42nd4-6.

the zero must lie petween X =

Correct answer

< Extension 1 Trial Exam solutions
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etween X = 4.50 and 4525. 7 herefore, correct 10 1 decimal

The zero is b
place, the zer0 18 4.5.

@ O Reosx+ )= Reos* cosa — RSt

Now, ﬁcosx—sinx = Rcosxcosa—Rs'mxs'ma
S0, «/§=Rcosa
and 1= Rsind

1
So, tand =
3

%
a=—
6

Also R costat R>sin*a =4

R=2,R>0

So \Ecosx—sinx = 2005(x+%)

(it) «/gcosx~s'mx =1
2 cos(x + —T—g—) =1 from part ®

Correct answer

[ Exam solutions
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Question 4 (12 marks)

12 n

%

tan(tan '—+cos - 2 ) 7
5 4

(a) Prove tan™ z +€0s = 7
NG 4

let 4 = tan™ —2— and = 'i
3 5
sotanA:z and cosB:i
3 7
so tanB = l
2
LHS = tan(4 + B)
_tan4+tan B
1-tanAtan B
2 1
p— + p—
3 2
1-2,1
3 2
7
=6
2
3
7
4
= RHS
3 marks Correct answer
2 marks Obtaining tan 4 = % and tan B = —;—
1 mark
Obtaining tan[tan - §+ cos™ % = %

©THE HEFFERNAN GROUP 2006 Mathematics Extension I Trial Exam solutions
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(b) J‘ cosxsmx dx

v2—sin®x

_ J-cosxxu du

J2 -2 cosx

— fule-w)7

= —% J—- 2u(2 —uz)% du

)

2— 2

1
2

=2 -
=—/2-sin’x+c¢

R

. 7
letu =sinx so — =cosx
dx

du
cos x

dx:

3 marks Correct answer

2 marks Obtaining fu (2 —u? )‘% du

1
mark Obtaining dx = du
cosx

Stationary points occur when% =0.

When I-iz=0
X

4
x=2, y=2+=—=4
7=

4
K=2, y=—24+— o4
Y )

At the point (-2,—4), Z Y

2

At the point  (2,4), % > 0 so we have a min. at this point.
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Asymptotes x =0, y=x

¥
t
7 =X
Y
7
e
p
4] L7
7
4
’
rd
y
s
7/
7
7
,
x
2,7 2 '
7/
4
d
s
7
I
d
e
7 -
, 4
x=0

From the graph we see that there are no real roots for x-+ ki =k

X

when ~4<k<4.

| 3 marks Correct answer and graph
2 marks Correct graph
1 mark Finding correct local minimum and local maximum OR correct

asymptotes

@

(1 +1)+ (2 + 3)+ B+ 5)+ et (n +(2n-1))= é—n(Bn + 1), n is a positive integer

Step 1
Forn=1,
LHS =1+1 RES =L (13 +1)
=7 2
=2
. LHS = RHS

Hence true for n=1

Step 2: Assume true for n=14%,
(I+l)+(2+3)+(3+5)+...+(k+(2k—l))=%k(3k+l) *)
Prove true for n=k +1,

LHS = (1+1)+ Q2 +3)+ ...+ (k+ 2k - 1))+ (£ +1+ (2(k +1)-1))
=%k(3k+1)+(k+1+2k+l) (from *)

BEFL IRV
2 2

YL

27 2
=%(3k2 +7k+4)
=%(k+l)(3k+4)
(k+1)3(k+1)+1)

_1
2

Soitis true for 7 = (k +1)

Step 3 Since it is true for n=1,n =2 and so on and it is true for n =%k +1 by

assuming true for n = k , therefore by mathematical induction, it is true for all »
where » is a positive integer.

3 marks Correct proof

2 marks Verifies the case for n =1 and attempts to prove that it is true for
n=k+1

1 mark Verifies the case for n =1

©THE HEFFERNAN GROUP 2006 Mathematics Extension 1 Trial Exam solutions
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Question 5 (12 marks)

@ @) §=-12x
i(—l—vzj=—l2x
dx\2

lv2 =-12 |xdx

2

1, -—12x°

—y° = ¢

2 2

When v=0, x =—4

0=-96+c¢
c=96

So, %vz =—6x%+96

v =-12x% +192
v? =12(16-x?)
as required.

2 marks Correct answer

Obtaining %vz =-6x*+c OR

1 mark L. . " ..
Correct substitution of initial conditions into incorrect

function

(i)  Since the motion starts at the ‘negative’ end of the path of motion we use
the general form x =—~acosnt.
Now, ¥ =-12xs0n’ =12andson =243, n>0.
Also, the particle is stationary at x = —4 and since X =—12x, the centre of
motionisat x=0s0a=4.
So x=-4 cos(2«/—3_z‘).

2 marks | Correct answer
1 mark Finding @ and # correctly OR giving correct general form for
x

©THE HEFFERNAN GROUP 2006 Mathematics Extension 1 Trial Exam solutions
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®) 6] P(receiving a detention)
=P(George being late to 3 or more classes in a week)
=1-{P(X =0)+ P(X =1)+ P(X =2)}
=1- {2"6o (0-2)°(0-8)°+*C,(0-2)'(0-8)" +*C,(0-2)*(0- 8)“‘} —*
=1-{0-0115...+0-0576...+ 0-1369...}
=1-0-2060...
=10-79 (correct to 2 decimal places)

2 marks Correct answer

1 mark Obtaining line marked *

(i) Using trial and error, if n=10,
P(George is suspended)
= P(X =10)
=, (0-79)°(0-21)°
=0-094...
If n=9, P(George is suspended)
=P(X =9)+P(X =10)
=1°C,(0-79)°(0-21)' +0-094...
=(-3456...
If n=8, P(George is suspended)
= P(X =8)+ P(X =9)+ P(X =10)
=C, (0-79F(0-21) +0-3456...
=0-3010...+0-3456...
=0-65 (correct to two decimal places)
The value of nis 8.

2 marks Correct answer )
1 mark Showing an example of P(X = n) with the correct values of
n, p and g.
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(c) @ Since C, and C, touch at T and 4E passes through O; the centre of C,,
and through 7, then AE also passes through the centre of C,. So TEis a
diameter of C,. (When circles touch, the line through the centres passes
through the point of contact.)

So £EDT =90" (Angles in a semi-circle are right angles.)

| 1 mark [ Correct answer

(i) LEAB =90° (The tangent to a circle is perpendicular to the
radius drawn to the point of contact.)
In A's ABE and DTE,

LEDT = ZEAB =90° (from part (i) and from above)
ZDET is common
LETD = LEBA (Anglesin a triangle add to give 180°.)

So AABE issimilar to ADTE . (Three corresponding angles are equal.)
E

2R 2R +2r
2r

D T A B
Now, DE =2r, ET =2R,and EA = 2R +2r
Since the A's are similar,

EB  FA
ET ED
EB = 2R(

2r
_2R(R+r)
r

2R +2r]

Correct answer including showing that A4BE is similar to

ADTE
I'2 marks | Showing that A4BE is similar to ADTE

| Tmark | Stating that ZEAB = 90°

1 3 marks

I

©THE HEFFERNAN GROUP 2006 Mathematics Extension 1 Trial Exam solutions

16

Question 6 (12 marks)

! (e 2P (x—1) = (x* +4x+4{(2x); _(fj(zx)ﬁ +(;j(2x)s —[Zj@x)“ +j

7 7 7
coefficient of x°® = -—(3)24 + 4[2J25 - 4(1 )26

=336
2 marks Correct answer »
1 mark Correct expansion of (x +2)° (2x 1)’

b)) v=9+4x’
) d[l 2]
P=— v
dxel2
=%(%(9+4x2)2)
=(9+4x2X8x)
=8x(9+4x2)

[1mark [ Correct answer
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(ii) y=9+4x?
dx

= =9+4x?

dr ¥
a1

dx  9+4x°

- | 1

9+ 4x?

1 1
Sl
“+x

4
1 2 _,(Zx)
=—x—tal — |+c
4 3

t=0and x=0,s0 ¢=0

t= -l—tan - [2)
6 3
6t =tan™ (E]
3

E=tan6t
3

x =§tan6t
2

[ 3 marks | Correct answer,

, 2 marks | Obtaining / = %tan - (%)

f I mark | Obtaining £ = j9 o=
+4x

i) t=2 x=tang
247 2 (24
=2tan£
24
=Ilm
2

The displacement is 1.5m after % seconds from its starting point.

[1mark | Correct answer
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ey (@) x=at*, y=2at

dx=2at Q=2a
dt dt
o _ B da
dx dt dx
=2a><L
2at

1 .
my ==~ so m, =—t (sincemm, =-1)
Equation of normal at P(at2 , 2at) is given by
y—2at= —t(x——atz)
=—tx+ar’

tx+y =2at +at’

{2 marks [ Correct answer

| 1 mark Obtaining the correct gradient of the normal
(if) y
1
'y
R
0 > x
y? =4ax
AtQ, y=0.
sub y = Ointo tx + y = 2at + at’
tx=2at+ar’
x= a(2 + tz)

So we have Q(a(2 +1° ), 0)
and R[a(2+t2)+ a’® 0+ 2at]

>

2 2
Rla(+1%),a)

[ 2 marks | Correct answer

|

) 1 mark

coordinates of O

Obtaining one correct coordinate of R OR finding the correct
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X
_=]_{.lz.~
a a
2
¥y X
Ze=2-]
a a
2 2
yi=ax—a
soy? =alx—a)
| 1 mark | Correct answer

20
Question 7 (12 marks)
cy
g North
70 m
l 25043 m 4
B 3
500 m 250 m
S,
1939.69 m
1 S,
[}
:230.09 m
S5
)
In AABS,, AB =500c0s30°
=25043
Also,  AS, =500sin30°
=250
In A4BS,, AS, =250+/3 tan 70°
=1189.692...
S0, S,S, = A4S, — 4S5,
=939.692...
Speed of surfer = S,S? y
20 mins
_ 0.9396.92...] .
0.3
=282 km/h (correct to 2 decimal places)
as required
2 marks Correct answer
1 mark Making a reasonable attempt to find the distance S,S,
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.. 70
ii) In ABLS,, BS, =
) 277 an2.7°

=1484.346...
In A4BS,, AS, =+/(BS,)* = (250/3)?
=1419.783...

So S,S, =1419.783 - 250 - 939.692 = 230.091
0.230091

The time taken for the surfer to drift from S, to S, is =0.08159h (to 5 dec.

places).
The rescue boat leaves 3 minutes or % = (.05 hours after the lifesaver spotted the surfer

at point .S, .Therefore the rescue boat took 0.08159—0.05 = 0.03159 hours to cover the
distance of 1.48435 km.

22

1)
@) x =Vtcosl

X
Vieosé

2 2 .2
gt +Vtsi'n9+7y' sin”

S0 =

in y=
-t . Vxsind N V*sin’ @

2Wrcos’d Veosd g

V2sin? @

becomes y =

_—gx'sec’d

e +xtand +

[1mark | Correcily showing the formula

(ii) When y=0,
—~gx?sec’ 0
22

2 1.2
+xtan0+£—sln-—€=0

gsec’

V2sin?@
L

The speed of the rescue boat was therefore égiﬁ; =46.99 km/h (correct to 2 decimal
places).
3 marks Correct answer |
2 marks Finding correctly the time taken for the
surfer to drift from S, to S,
1 mark Finding correctly the distance from
S, to S,
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27t g
—gsec’d
V2
~tané £ +'tan’ @ +2tan’ 8
—gsec’d
v? ‘
_ —tan@++3tan’d
T _gsec’d
VZ
AU ,
(tam9+\/§tan9)l/ o (tan@—«/gtanH)Vz

gsec’d

—tané’i\/tan2€+4x

X =

gsec’d
_ 7 ten6(443) 7 anofl-3)
gsec’ @ gsec’

B V2!1+\/§!sin€cosﬁ

g
since 1 —+/3 < 0 this value of x occurs fo the left of the y — axis

V2 i+4/3 fsin 26 :
Sox= as required.

2g
2 marks | Correctly showing formula including a reason for rejecting
the second solution
I mark Substituting correctly into quadratic formula |
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(iii)
2 \
The near edge of the dam is located at (V 14+ B , OJ.
g

At this point,
v2(++3)_ 72+ 3)sin26

4g 2g

sin 26 = 1
2

26 =30°,150°,...
@ =15°,75" since0° <4 <90°

2 2
The far edge of the dam is located at (V 1+43 +g—, 0
g

4g
[Vﬂ3+v5)0J
4g )
At this point,
72(3++3) V2(1++3)sin26
4g 2g
3443 =2(1++/3)sin20
3+ «/5
B 2+ Zﬁ
3443 2-243
242 2-28
6-643+243-6
- 4-12
—44f3
e

N

sin 26 = —
2

sin 26

20 =60°,120°,...
8 =30",60" 0" <8<90°

2+ 3 )si
From part (ii) the range of the projectile is given by x = V23 )sin20

2g

J; that is, at
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NOT TO

75° trajectory 60° treij/ectory SCALE

30° trajectory

\

15° trajectory

» X

(9] ] ) ground ‘ 7 f
Vi+43) I V2 (3443)
4g dam 4g

The keys will not land in the dam or on the edge of the dam for
0°<8<15°, 30° <@ <60"and 75" <8 <90°.

4 marks | Correct answer

3 marks | Obtaining two of the three correct ranges of values of 4

2 marks | Obtaining the values of 15°, 75°, 30° and 60° for &

1 mark Obtaining two correct values of 4 for the near edge of the
dam OR at the far edge of the dam OR obtaining one correct
value of @ at both the near edge and the far edge of the dam
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