T| _nspire Eco-Tourism: Whale Watching

lan Edwards

Grade level: secondary (Years 11-12)
Subject: mathematics

Time required: 45 minutes

ECO-TOURISM - Whale Watching

Number of Number of Days
;\/holes seenin in Season The peak Whale Watching Season in Hervey Bay
y 0 5 is from August to October. The crew on board
] 9 the Whale Explorer have kept records on the
5 ) number of whales seen in the Bay during the
3 5 main 90 day period of the previous season.
g 2 The data for the number of whales seen in the
6 8 Bay and how many days they saw this number of
7 12 whales is in the accompanying table.
8 15
9 13
10 4

This data may be modelled by functions. Let x represent the number of whales
seen in the Bay. Use a Quartic regression to show that the number of days on
which this number of whales was seen can be modelled by a function in the
form f(x) = a.x*+ b.x3 + c.x? + d.x + e. Find the values of the parameters a, b, c,
d, e for the data.

Show that the probability, p(x), of seeing ‘x’ number of whales on a randomly
chosen day is modelled by the function

p(x) = %(5.03 +7.55x —4.44x* +0.81x° - 0.0425x*, wherex={0, 1,2, ..., 10}

Then, complete a table showing the probabilities.
Evaluate Eiop(x). Explain the reason for this result.

Calculate the mean number of whales seen in the day over the record keeping
period.
Mean number = x. p(x)

What is the probability that 8 whales will be seen on the cruise?

What is the probability that no whales will be seen on the cruise?
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10.

1.

12.

What is the probability that 14 whales will be seen on the cruise?

What is the probability that a cruise would see at least 6 whales in the Bay?2

What is the probability that fewer than 3 whales were seen in the Bay?2

What is the probability that at least 4 whales where seen given that fewer than 8
whales were seen?

What is the probability that exactly 6 whales where seen, given that at least 5
whales were seen?

What is the probability that fewer than 7 whales were seen, given more than 3
whales were seen?¢
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ECO-TOURISM - Whale Watching (solutions)

Number of Number of Days
yhmes seenin in Season The peak Whale Watching Season in Hervey Bay
Iy 0 5 is from August to October. The crew on board
: 9 the Whale Explorer have kept records on the
5 P number of whales seen in the Bay during the
3 5 main 90 day period of the previous season.
4 5
5 5 The data for the number of whales seen in the
6 8 Bay and how many days they saw this number of
7 12 whales is in the accompanying table.
8 15
9 13
10 4
1.1 RAD AUTO REAL T [ ]2 15 [ 4] rap auto reaL B
A whales [B c D E - ¥
. - I 20
1 0 5
2 1 2] (wha!es,days)
3 2 8 .
4 3 6 2
5 4 5 g 01 14%
® ®s2 Xxe[whales v| ve[days ] |§|

1. This data may be modelled by functions. Let x represent the number of whales seen
in the Bay. Use a Quartic regression to show that the number of days on which this
number of whales was seen can be modelled by a function in the form f(x) = a.x4 +
b.x3 +c.x2+d.x +e. Find the values of the parameters a, b, ¢, d, e for the data.
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|Quartit: Regression [} 1.1 RaD AUTO REAL B
HE C B E F G p
X List: | whales v|
# * =QuartRegiwha
= ¥ List: | d
1  days = 2 g a -.044285
3 Save RegEqn to: @ vl 4 6 b a10417
3 Frequency List: | 1 v| =1 o —4.44172
4 Category List: | <[4 a5 d 7.54073
5 £ g e 502797
m Cancel | |¥ i
Table 1 a Table 1 b

2. Show that the probability, p(x), of seeing ‘X’ number of whales on a randomly
chosen day is modelled by the function

1
p(x) = 9—0(5.03 +7.55x —4.44x* +0.81x° - 0.0425x*, wherex={0, 1,2, ..., 10}

Then, complete a table showing the probabilities.

11 1.2 FAD AUTS REAL i 1.1 1.2 13 RAD AUTO REAL i
Definep[x)=iﬂ(.rj Done Al | B £ D E F G|~
90 * =pi'=[])
plx)lx={0,1,2,3,4,5,6,7,5,9,10 } 8 4 057005
{ 055866,.098912,.090391,.066615,.052085 8 5| ososo:
£ 5| .08o718
8 7] 1zm1e3
2 g 163092 g
2799 B8| =.13183113183117
Table 2a Table 2b

3. Evaluate Eiop(x) (Each of these operations may be done using the non-CAS

“sum” command). Explain the reason for this result.
11 1.2 |13 RAD AUTO REAL i

[
plle={0,1,23,456789,10}
{.055866,.098912,.090391,.066615,.052085
W
9

10 1.

Table 3
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4. Calculate the mean number of whales seen in the day over the record keeping

period.
Mean number = Y x. p(x)
1.1 12 P13 RAD AUTO REAL i
lol)) “
x=0
10 5.52222
% (v())
x=0
| v
4/93
Table 4

5. Whatis the probability that 8 whales will be seen on the cruise?
6. What is the probability that no whales will be seen on the cruise?

7. What is the probability that 14 whales will be seen on the cruise?

1.1 1.2 13 RAD AUTO REAL i
~
[wl]]
x=0

#(8) 163092

#l0) 055866

pl14] -2.6388
| =
Fr99

Table 5 -7

8. Whatis the probability that a cruise would see at least 6 whales in the Bay?2

9. Whatis the probability that fewer than 3 whales where seen in the Bay?2
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11 1.2 13 EAD AUTO REAL i
10 576638 7
> bb)
x=6
2 24517
> b
x=0 =
279
Table 8-9

Subject: mathematics
Time required: 45 minutes

10. What is the probability that at least 4 whales where seen given that fewer than 8

whales were seen?

1.z |13 RAD AUTO REAL i

516546 @
hd
1]

Table 10

11. What is the probability that exactly 6 whales where seen, given that at least 5

whales were seen?

11 1.2 13 EAD AUTCS REAL i
. )
x=0
2l6) 141037
10
% ol
x=5 I
|
11799

Table 11

12. What is the probability that fewer than 7 whales were seen, given more than 3

whales were seen?

©2007 Texas Instruments Incorporated

Page 6



T| _nspire Eco-Tourism: Whale Watching

lan Edwards

Grade level: secondary (Years 11-12)
Subject: mathematics

Time required: 45 minutes

1.1 1.2 1.3 EAD AUTO REAL

112

Table 12
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