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MATHEMATICS SPECIALIST 2 CALCULATOR-ASSUMED
Section Two: Calculator-assumed 65% (92 Marks)
Question 9 (5 marks)
A beam of light completes three revolutions each minute from a lighthouse L that is 50 metres

from a coastline. Determine the speed of the beam of light moving along the coast when it is at
point P, 100 metres up the coast, correct to the nearest 0.01 metres per second.

L
0
50m
-
C X P
Solution
ﬁ = 3x27 - T radians per second (0.314159...)
dt 60 10
Inright ALCP: tan@ = % o x = 50tan@

When x=100 tanf=2 ie. secd=+/5 ie. 6=1.1071..
dx

dt

50sec? O x a9
dt

2
50(~x/5) | =
(5) (]
257 m/sec
78.5398... m/sec

. The beam is moving at a speed of 78.54 metres per second at point P.
Specific behaviours

determines the angular rate of change correctly

forms the correct expression for the distance x in terms of &

differentiates correctly to relate the rates of change

substitutes correctly the value for secd, cosé or 0

calculates the speed correctly to 0.01 (and states the correct units)
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Question 10 (8 marks)
) , dy x-1 .
Part of the slope field given by — = —— is shown below.
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(a) Calculate and draw the slope field at the point (0.5, —1). (3 marks)
Solution
& (05)-1
At (0.5, -1), T 0.25

Specific behaviours

. . . d
v" substitutes correctly into the expression for d_y
x
v" calculates the slope field correctly

v" indicates the correct slope orientation at (0.5, —1)
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Question 10 (continued)

(b) Determine the equation of the solution curve that contains the point (0, 0.5). (3 marks)

Solution
dy x—1 :
From — = —— we obtain 2ydy = |(x—1)dx
dx 2y -[ 7 J-( )
ie. y'= x—z—x+c
e. y 5
. 2 0?
Using (0, 0.5), (0.5)" = 7—0+c
c=0.25
2
o X 1
Yoy
OR
(x-1)°
2
= +c
4 2
)
Using (0, 0.5), (0.5) = > +c
c=-0.25
) (x—l)2 _l
7 2 4
Specific behaviours
v' separates the variables as an integration statement correctly
v"  anti-differentiates correctly using a constant
v' _determines the anti-derivative constant correctly

(c) Draw the solution curve that contains the point (O, 0.5). (2 marks)

Solution

Shown on graph.

Specific behaviours
v" contains the point (O, 0.5) and the curve follows the slope field for y > 0.5

v indicates symmetry about y =0 AND indicates the curve is vertical at y =0
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Question 11 (9 marks)
Two complex numbers z, and z, are shown in the Argand plane below.
Im
4
3l
///' :
N\ ! 2 T 4
z,® 1 iz,
I f — } I } > Re
~4 Bl —1/;1 1+ 23 4
X S
.._3 -
=4 4+ 022
(a) Write the expression for z, in exact polar form. (2 marks)
Solution
z, =2cis (5—”)
6
Specific behaviours
v' states the correct modulus
v/ states the correct argument
(b) Write the expression for z, in exact Cartesian form. (1 mark)

Solution

Sr Y4 \/5 1
z = 2c0s— + 2isin— = 2| —| + 2i|—=| = =3 + i
: 6 6 ( 2 J (2)

Specific behaviours

v states the correct Cartesian form
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Question 11 (continued)

(c) Plot the complex number iz, on the Argand diagram above. (2 marks)

Solution
iz, = cis z .4cis(a) = deis| Z+a
2 2

i.e. multiplying by i is to rotate z, 90° anti-clockwise about the origin

Specific behaviours
v'determines the correct value for iz,

V' plots the correct position for iz,

(d) A sketch of the locus of a complex number z is shown below. The upper boundary of
the locus is part of a circle, centred at z =i . Write equations or inequalities in terms of z

(without using x =Re(z) or y =Im(z)) for the indicated locus. (4 marks)

Im

I ! l i I I { > Re
—4 -3 =2 -1 L. 23 4

o,

L3 ° z,

_4 ==

Solution

The locus is part of the interior of the circle with centre z =i and radius 2.
|Z—i| < 2 with % < Arg(z) < %Z

Specific behaviours

v uses the form |z—c| < r
v/ states ¢c=i and r=2
v uses the form 6, < Arg(z)<,

v states 6, :%, 0, :5?7[
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Question 12 (6 marks)

The horizontal displacement of a Ferris wheel cabin exhibits simple harmonic motion. The

maximum horizontal speed is — metres per second and its period of motion is exactly

60 seconds.

Let x(¢)=Acos(nt) be the horizontal displacement after ¢ seconds.

(a)

(b)

Determine the values of 4 and n. (3 marks)
Solution
Period T=60=2" - n=2" (0.1047...)
n 30
v(t)=—A£sin£t oo Maxv = A 2| =2
30 30 30 2
w A=15

Hence x(¢)=15cos (Ej
30

Specific behaviours

v determines n correctly
v"differentiates and forms the correct expression for the maximum speed

v determines A correctly

Determine the horizontal acceleration, correct to the nearest 0.001 m/s?, when the
horizontal displacement is 10 metres. (3 marks)

Solution

2
Condition for SHM. is a = —(%j X

2
T

900

i.e. acceleration is —0.110 m/sec? (3 d.p.)
Specific behaviours
v" applies the condition for S.H.M. correctly
v" substitutes x =10 correctly
v' determines the acceleration correct to 0.001 m/sec?

When x=10 a = —( J(IO) = —0.10966 ... metres/sec’

Alternative Solution

When x=10 ie. 10:15cos(;”—éj - 1=8.0316... sec

. _ (= zt _ 2
ca(t) = (90()}(15)005(30) a(8.0316...) 0.110 m/sec? (3d.p.)

Specific behaviours
v" solves for t when x =10 correctly
v"determines the expression for the acceleration correctly
v'_determines the acceleration correct to 0.001 m/sec?
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Question 13 (5 marks)

A solid spherical cap with depth 7 is part of a solid sphere with radius 10 cm. This cap can be
generated by revolving the shaded region about the x axis.

¥
M

(a) Show that the equation for the circle shown above is x* + y* = 20x. (1 mark)
Solution
Centre is (10,0) with radius 10 . (x—=10)"+(»=0)" = 10’

ie. x*=20x+10>+y* =10
ie. x*+y° =20x

Specific behaviours
v forms the equation of the circle in centre-radius form

(b) Develop an expression for the volume of the spherical cap in terms of /4 . (4 marks)

Solution
The circle is given by x> +y* =20x. Hence y° = 20x—x’

h
Volume V = j‘ﬂyzdx = j‘ﬂ(ZOx—xz)dx = ﬂ{lez—xg}
0 0

0

- ﬂ{lohz-’ﬂ )
= ﬁhz(IO—gj .. (2)

Specific behaviours
v" writes a definite integral with the correct limits and uses correct notation
v" writes the integrand correctly
v" anti-differentiates correctly
v" simplifies the volume expression in terms of 4, (equivalent to 1 or 2)
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Question 14 (10 marks)
On a Saturday afternoon, three separate family groups visit their local cinema to watch a
feature movie. The cinema names this as DollarDay where the ticket prices for adults, children
and pensioners are charged in whole dollar amounts.

The table below indicates the number of people in each category and the total paid for each

family group.
Group Adults Children Pensioners Total cost
1 2 4 - $108
2 3 6 - $162
3 2 5 2 $152
Let a = the price for each adult ($)

a
¢ = the price for each child ($)
p = the price for each pensioner ($)

(a) Formulate the equations that can be used to determine the ticket prices. (1 mark)
Solution
2a+4c =108 .. (1)
3a+6¢ =162 .. (2)

2a+5¢c+2p = 152 ... (3)

Specific behaviours
v" formulates the equations correctly using variables a,c, p

(b) Using the equations formed, determine the total cost for a group consisting of 1 child
accompanied by 2 pensioners. (2 marks)

Solution
(2a+56+2p)—(2a+4c) = 152-108

Consider equation (3)—(1):
e. c+2p = 44

Hence one child and 2 pensioners would cost $44.
Specific behaviours

v'uses equations (1) and (3) to determine c+2p
v states that the total cost is $44
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Question 14 (continued)

(c)

(d)

Solve simultaneously the equations formulated in part (a). (2 marks)
Solution
From CAS: Zatdc=103
Zatec=162

23+5c+2p=152 b p
{a=d-p-24,c=—2.-p+d44,p=pt
]

had

Given the pensioner priceis p: a=4p—-34 and
c=44-2p
Hence there is NO unique solution (many solutions are possible for the ticket prices).

Specific behaviours

v"obtains the correct relationships between variables
v states that there are MANY (non-unique) solutions

Explain the geometric interpretation of the equations and the simultaneous solution.
(2 marks)

Solution

Equations (1) and (2) represent that SAME plane in space.

The intersection between the planes (1) and (3) gives a LINE in space, which
consists of many points, which is why there is NOT a unique solution.

Specific behaviours

V' states that the intersection gives a LINE in space
v' states that two of the planes were identical

Now assume that the price for an adult is greater than the price for a child and that the price for
a pensioner is the lowest priced ticket.

(e)

Determine the ticket prices for adults, children and pensioners on DollarDay. (3 marks)

Solution

To give sensible values we require a >0 and ¢ >0
ie. 2p—34>0 and 44-2p>0

ie. p>825 and p<22
Given that p is an integer (whole dollars) then 9< p <21

Tabulating the 13 possibilities (ordered triples):
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a [ e | »

2 26 9 Given that a > ¢ > p there is only ONE possibility:
6 24 10

10 22 11

14 20 12 a=22

18 18 13

22 16 14 c=16

26 14 15 _

30 12 16 p=14

34 10 17

38 8 18 Hence the prices are $22 for adults, $16 for children
42 6 19 and $14 for pensioners.

46 4 20

50 2 21

Specific behaviours
v' determines that 9 < p <21 where p is an integer (justifies a limitation on one of

the variables)
v' tabulates at least 2 possible ordered triples for a,c, p correctly

v’ states the correct triple of ticket prices

Alternative Solution
From a+2¢c =54 we realise that a must be EVEN.
From c+2p =44 we see that ¢ must be EVEN.

Since a >c¢ then 3¢<54 ie. ¢<18 andis EVEN
ie. ¢<16

Tabulating some possibilities (ordered triples):

[ a | ¢ [ p |
22 16 14
26 14 15
30 12 16

Given that @ > ¢ > p there is only ONE possibility:

a=22
c=16
p=14

Hence the prices are $22 for adults, $16 for children and $14 for pensioners.

Specific behaviours

v"determines that ¢ <16 where c is an even integer (justifies a limitation on one of
the variables)
v' tabulates at least 2 possible ordered triples for a,c, p correctly

v' states the correct triple of ticket prices
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Question 15 (9 marks)

An experiment was conducted to measure how quickly adults respond to the request: ‘send me
a text message’.

Let T = the number of hours taken for an adult to respond and send a text message.

It was found that the distribution of the population of response times for adults was given by the
probability density function shown below, with mean 4 =3 hours and standard deviation

o =2.4 hours.

y

0.2 =<

0.1 \

AN

Random samples of size 64 are drawn repeatedly from the population of response times and
the sample mean response time T is determined for each sample.

(a) Calculate, correct to 0.001, the probability that a sample mean response time will be

between 150 minutes and 210 minutes. (3 marks)
Solution
Since n = 64 (significantly large), then 7' ~ N(3, afz) where
0. = 24 = 03

T \/674
Hence P(2.5<T<3.5) = 0904 (3d.p.)

Specific behaviours

v" indicates or states that the sample mean is normally distributed
v' states the parameters of the sample mean distribution
v'_determines the probability correctly to 0.001
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(b) Sketch the likely distribution of the sample mean T (for samples of size 64) on the axes
below. (2 marks)

y

Y
~|

Solution

Shown above.

Specific behaviours

v"indicates symmetry about T=3hrs
v" indicates a standard deviation approx 0.3 hrs (very low density values for

T >4 and 7<2)

Anika, a teacher at the TekNoCrat School, theorises that as teenagers tend to check their text
messages more frequently than adults, then the population mean response time for teenagers
will be much lower than the population mean adult response time 1 =3.

Anika is then presented with the sample mean response time for a sample gathered from an
unknown source.

Sample Sample
Sample standard
: mean o
size (hours) deviation
(hours)
100 21 2.7

Calculations are performed and Anika concludes by stating: ‘this sample was clearly not taken
from the population of adult response times. It is highly likely that this sample was taken from a
sample of 100 teenagers’.

(c) Perform the necessary calculations and comment on Anika’s claim. (4 marks)

Solution

Let u, = the population mean for the response times of the unknown source (hrs)

For the sample taken T=21hrsand s=2.7 hrs.
The distribution for T ~ N (2.1, 07 ) where o, = ——— = 0.27

V100

95% Confidence Interval for x4, : 2.1-1.96(0.27) < u, < 2.1+1.96(0.27)
ie. 1.5708 < u, < 2.6292
99% Confidence Interval for u, :
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Question 15 (continued)

2.1-2.576(0.27) < u, < 2.1+2.576(0.27)

1.40448 < pu, < 2.79552
The ADULT population mean =3 is NOT WITHIN either confidence interval using

T=21and s=27.
Hence the population from which the sample was drawn has a mean LOWER than the
population mean for adult response times. Hence the unknown source MAY have

been drawn from a different population BUT we do NOT know it was drawn from a
group of teenagers.

Hence Anika’s claim CANNOT be accepted.

Specific behaviours

v" determines the expected variation using n =100
v determines an appropriate confidence interval for u of the unknown source

v’ states that the confidence interval does NOT include the value x =3

v’ justifies correctly that Anika’s claim cannot be accepted (we do not know the
unknown source was a group of teenagers)
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Question 16

(8 marks)

A rectangular prism is defined using the coordinate system shown with 4 (2, 0, 0), C (0, 4, 0)

and T (0, 0, 3). Point M is the centre of the planar face OCFT with coordinates (0, 2, 1.5).

X

(a)

z

4 B
Determine the vector equation for the prism’s main diagonal BT . (2 marks)
Solution
-2
Direction vector for BT d = | -4
3
2 -2 2-24
Equaton BT r = |4| + A|—4| = |[4-44
0 3 31

Specific behaviours

v determines the direction vector for BT correctly

v forms the vector equation correctly using a parameter




MATHEMATICS SPECIALIST 16 CALCULATOR-ASSUMED
Question 16 (continued)

(b) Determine the Cartesian equation of the sphere that contains all vertices of the
rectangular prism. (3 marks)

Solution

1

Sphere centre S will be the midpoint of the main diagonal BT ie. Sis | 2
1.5

= 2.6925...

NS‘
NS

rP= CS? = (2-1) +(4-2) +(0-1.5) =725 . r=

Cartesian equation sphere (x—l)2 +(y—2)2 +(z—1.5)2 = 7.25

Specific behaviours

v"determines the centre of the sphere correctly
v determines the radius of the sphere correctly
v’ forms the Cartesian equation for the sphere correctly

(c) Prove, using a vector method, that line AM does not intersect BT . (3 marks)

Solution

2 -2 2-2u
Equation AM r=10|+u 2| = 2u
0 1.5 1.5u
Lines will intersect if there exists real values for A, u where :
2-24 2-2u
4-40 | = | 2u
34 1.5u
ie. 2-24 =2-2u .. (1) From (1): A=u

dmdd =2 () gy 4ian=2 /1=§=,u
=150 . (3
() (3): 2A=u BUT u#+#24

. There are no values A, i that give an intersection.
Hence line AM does NOT intersect BT .

Specific behaviours

v" states the condition for the intersection of lines in terms of the parameters
v forms the 3 equations comparing components for an intersection
v"shows that no such parameter values for A, i exist
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(c)

Prove, using a vector method, that line AM does not intersect BT . (3 marks)

Alternative Solution

Lines will NOT intersect if the distance of closest approach is greater than ZERO.
—2A+2u

Separation vector v = | -41-2u+4
3A-1.5u

Closest approach is when the separation vector is PERPENDICULAR to the direction
vector of each line.

0 292-0.5u-16 = 0 .. (1)
ved,=0 052-10254+8 = 0 .. (2)

56 80
Solving for A, u: A = 22 = 0.5656.... = %0 _ 0.8080...
J H 99 = 59

2 2 2
= (S (T4 = & - 0w
33 33 33 J33

Hence as [y| > 0 then line AM does NOT intersect BT .

Specific behaviours

V' states the condition for the closest approach
v forms the 2 equations for the closest approach
v" calculates correctly the closest approach for the 2 lines
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Question 17 (12 marks)

A researcher is interested in estimating the population mean y (dollars) that Perth residents

had spent via online shopping in December 2020. A random sample of size n gave a sample
mean of $400, a sample standard deviation s and a 95% confidence interval of width $200.

(a)

(b)

(c)

State the 95% confidence interval obtained. (1 mark)
Solution
95% Cl: 400—% < u < 400+¥ ie. 300 < u < 500

Specific behaviours

v' states the upper and lower limits of the interval correctly

Calculate the standard deviation of the sample mean, correct to $0.01. (2 marks)

Solution

Margin of error = 100
ie. 100 = 1.96 x o(X) noo(X) = 5102

Specific behaviours

v" forms the equation relating the margin of error and the standard deviation correctly

v determines the standard deviation correctly to 0.01

In terms of n, what sample size would yield a 95% confidence interval of width $507?
Show your reasoning. (2 marks)

Solution

The interval width is reduced by a factor of 4, so the sample size needs to increase by
a factor of 4° =16 i.e. a sample size of 16n is required.

OR As 100 = 1.96 x —— ie. s=51.02vn

In

100 S )

Then — = 1.96 x ie. 25 =196 x
4 4In Ji6n
Hence NEW sample size is 16n .

Specific behaviours

v uses an interval width equal to one-quarter the original

v states the new sample size in terms of n
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Question 17 (continued)

(d) What is the probability that another sample of size 2n would produce a sample mean

that differs from x by more than $50? (3 marks)
Solution
— s’ _ —= 51.02° . —
X~N£,u, Ej ie. X~N(,u, . ) . o(X) = 36.0768..
, = 50
Require P(|X - 4> 50} = P(|z|>36.0768j = P(|z|>1.3859)
= 2(0.083)
= 0.166

Specific behaviours
v"determines the standard deviation for the sample size 2n correctly
v" forms the correct probability statement
v"calculates the correct probability

Four different confidence intervals (A, B, C and D) are obtained for the mean amount spent
via online shopping by Perth residents in December 2020.

Confidence | Sample Sample Confidence

: . standard

interval size o level
deviation

A n S 95%

B n N 99%

C 2n ) 95%

D n 0.8s 95%

(e) Which of the confidence intervals (A, B, C or D) contains u, the population mean
expenditure for online shopping in December 20207 Justify your answer. (2 marks)

Solution
Since the true value of i is unknown, we CANNOT determine which interval contains
the true mean. This is due to the inherent nature of random sampling.
Specific behaviours
V' states we cannot determine which interval contains u

v'  states that either x is unknown OR refers to the nature of random sampling
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Question 17 (continued)

(f) For each of the following, state the confidence interval that has the smaller width.
Justify your answers.

(i A and B. (1 mark)

Solution

Confidence interval A will have the smaller width since the level of confidence
95% is less than that of B 99%.

Specific behaviours

v' justifies why A will have the smaller width

(i) C and D. (1 mark)

Solution

Need to compare the standard deviation of the sample means:

C: oX) ‘;n 0.707[%]
D: o(X) = % = 0.8(%)

Hence confidence interval C will have the smaller width.

&‘

Specific behaviours
v" justifies why C will have the smaller width by correctly comparing the
respective standard deviations of the sample mean
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Question 18 (6 marks)

The equation x’ + )’ = 3xy+ y implicitly defines the curve shown below.

Y
B
o A
\ 1
A
< } ‘0 | > X
-2 -1 1 p
1
2y
(a) Using implicit differentiation obtain the expression for % . (3 marks)
x
Solution
d /5 3 d
—(x" + = —(3xy+
dx( Y ) dx( 4 y)

& 3-y) o 3(-2)

d 1+3x-3y" 37 —3x-1
Specific behaviours
v obtains the left hand expression of statement (1)

v' obtains the right hand expression of statement (1)

: . d , ,
v" obtains the correct expression for d_y (or its equivalent)
Ix
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Question 18 (continued)
The slope of the curve at the origin O and points 4 and B is equal to zero.

(b) Show that the equation that determines the x coordinates for points 4 and B is given
by x* —2x—1=0 and hence determine the coordinates for point A4 correct to 0.001.

(3 marks)
Solution
For a slope of zero we require
3(x* -y
(—)2 =0 ie y=x (numerator zero)
1+3x—-3y

Hence substituting y = x” into the equation x’ + 3’ = 3xy+ y obtains
x’ +(x2)3 = 3x(x2)+x2
e, ¥ +x°=3x+x°
ie. x°-2x"-x"= 0
X (x4 —2x—1) =0 .. (2)
Since for points 4,B x#0 then it must be that x*-2x-1=0.
Using CAS we obtain point 4 as (—0.475, 0.225) correct to 0.001
Note: point B is (1.395, 1.947)
Specific behaviours
v deduces that y = x* is required for a zero slope
v' obtains equation (2) that determines 4, B
v obtains the coordinates for point 4 correct to 0.001
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Question 19 (14 marks)

Using the correct technique, Olympic ski jumpers can slow down their
descent, by creating lift to counteract gravity. These jumpers must
land successfully to have their distance recorded and land on

sloped ground to prevent serious injury.

A skier begins his descent at point B accelerating down the ramp. At
the end of the ramp the skier is travelling horizontally at point £
at 32 metres per second (115.2 kilometres per hour).

Let ¢ = the number of seconds in flight after point £ (100,120).
h(t) = the height of the skier above the horizontal ground y =0 (metres)

x(#) = the horizontal position of the skier (metres)

The sloped ground for landing is given by y =170—-0.5x where 100 < x <340.

y
200 1
180
160 +
140 1
120
100 +
80 1
60
40 1
20 1

T =
100 200 300 400

The ski jumper’s suit and skis decrease the horizontal velocity x'(¢) so that x'(7) = 32¢™%.

(@)  Show that x(¢)="740—-640¢ """ . (2 marks)
Solution
x(t) = [32e"%dr = —2—e*™ v ¢ ie x(1) = ~640¢°% +
—0.05
Using x(0)=100 then 100 = —640(1) + ¢ - c=740

Specific behaviours
v anti-differentiates x'(¢) correctly using a constant

v uses x(0)=100 correctly to determine the constant
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Question 19 (continued)

It is found that the expression for the position vector for the skier during the flight is given by:

(b)

(c)

740 — 640
120-2.5¢*

Calculate the height of the skier above the sloped ground after 3 seconds of flight,

correct to the nearest 0.01 metre. (3 marks)
Solution
189.1468...
Att=3 r(3) =
97.5
For x=189.1468..  Sloped ground y =170-0.5(189.1468..) = 75.42655...
Hence skier height ABOVE the ground = 97.5-75.42655... = 22.073... m

i.e. The skier is 22.07 metres above the sloped ground after 3 seconds.

Specific behaviours

v calculates both components for (3) correctly

v" calculates the sloped ground height correctly
v determines the height of the skier above the ground correct to 0.01 metres

Determine the vertical lift s (m/s?) provided by the skier’s suit and equipment in the

2

descent if % = 5§—9.8, where s is a constant. (3 marks)
Solution
. d’h |
Using T = s—9.8 then #'(t) = (s-9.8)t + ¢
Since h'(0)=0 then ¢=0 ie. h'(¢) = (s-9.8)¢
h(t) = @tz +k  Since h(0)=120 then k=120
ie. h(t) = (5=98) 2, 15
Hence as /() =120-2.5t> then S_29'8 = -25

Solving gives s=4.8 ms=2.

Specific behaviours

v performs appropriate calculus correctly
v forms an equation to determine the value of s
v determines the value of s correctly
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It can be shown that the Cartesian equation for the skier’s flight is given by:

2
y =120 — 1000 ln(740_xj
640

(d) Calculate the time taken for the skier to land on the sloped ground, correct to the
nearest 0.01 second. (3 marks)

Solution
We need to determine the landing point on the sloped ground.
Solving simultaneously: y=170-0.5x

2
» = 120 — 1000| [ 220=*
640

From CAS: (100,120) and (255.915887, 42.04205652)

o 42.04205652 = 120-2.5 OR  255.915887 = 740—640e "

From CAS: (=15.584189949... sec

Hence the skier will take 5.58 seconds to land on the sloped ground.
Specific behaviours

v" solves simultaneously to correctly determine the landing position

v forms the equation to solve for ¢ correctly

v" solves for ¢ correct to 0.01 seconds

(e) Calculate the angle at which the skier impacts the sloped ground, correct to the nearest
0.1 degree. (3 marks)

Solution
We need to determine the velocity vector r'(5.5841) .

—0.05¢
r'(t) = (3% J sor'(5.58418..) = (24'2042"'j

-5t —-27.92009..

279

242

Angle of landing = tan™ 2792093 _ tan”' (0.5)
24.2042

= 49.0784°-26.5650°

22.513°

Hence the skier lands at an angle of 22.5° to the sloped ground.
Specific behaviours

v determines the velocity vector 1:'(5.5841) for the landing correctly

v" forms the correct expression to determine the angle of landing
v determines the angle of landing correctly
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