Problems:

1. True of False? Justify your choice.

{iy Two different functions can have the
same gradient function.

(i} An increasing function always has a
positive gradient.

(i) A function that obeys y' « ¥y must be an
exponential function.

{(iv) A function which has a negative gradient
for all values of x can only have negative
values for v.

(v} A function cannot have both negative
and positive gradients.

() If y'>0, then y >0.

2. Expiain in words how to differentiate
the following:

(i} y=ax"

(i) y=e*

Describe an alternative method you could
use to find the gradient at any point of a
function.

Measurement and Calculus level 8:...choose
and apply appropriate differentation
techniques in context.

~.identify situations where the rate of change
is proportional to the value of the function
and use the exponential function in
associated problems,




Data Displays and Values

1. Match four numbered statements to each of A,B and C.
2. Match a, b and c to A,B and C. Justify your answers.
3. Complete the task on page 16.

4. Collect a set of numerical data from your class, eqg. number of pens in pencil
cases, length of foot in cm, etc. Draw a stem and leaf graph for the data. From this,
draw a box and whisker graph of the data.

4. The lower quartile of the data is
177.80cm.




rt

Task:

The data values used in the graphs in boxes
A,B and C were recorded in quality control
experiments over three consecutive days in
a surfboard production factory.

The boards selected to be measured were the
last twenty five to come off the production line
on the previous day.

Your task is to write a brief report to the factory
manager about the quality contral results of
these three days. You should include
comments on;

+ the consistency of the sample results over
the three days.

+ comments on the sampling method and
any possible sources of bias,

* any recommendations for future sampling,
and future production.

Statistics level 8:...report on a statistical experiment to investigate the consistency of samples in a

process which is continuous over time.




Binomial, Normal and Poisson
Distributions (1)

1. Find the two descriptor boxes (labelled a-f) that help describe each distribution.
2. Find the four numbered problems of each type, then solve them.

3. Make up one problem of each type for another group to solve. (Don’t forget to work
out the answers yourself so you will know whether or not the other group have
answered them correctiy!)

4. Discuss whether or not each of the numbered problems is modelled well by the
distributions you chose. Decide whether all the conditions for that distribution are
met.

b This distribution models situations that
have very small probability values.

d This distribution is a model for some
continuous random variables.

f The distribution has only one
parameter.




2. Lengths of noses are normally distributed with a
mean of 4.3 cm and a standard deviation of
0.15¢cm. What is the probability that a person
chosen at random has an extremely dainty nose
of 4cm or less?

4. Sandy arrives late for class on average four out
of every ten days. What is the probability that
Sandy is late for the next three consecutive
days?

10. Pat knew that she rarely passed a maths test.
She calculated her probability of passing any
maths test she sat was 0.1. it is her goal to pass
three of the eight maths test this year. What is

6. One third of the boys in Bright College play the probabilty she will pass three or more?

winter sport. If ten boys are chosen at random,
find the probability that four or more play winter
sport.

8. Steven does babysitting to earn some exira 12. On average Robin cooks once every four days.
money. He usually has five babysitting sessions What is the probability that Robin will cook twice
each month. If he earns twenty dollars a time, in the next eight days?

what is the probability he will earn over $160in
the next two months?

Statistics Level 8:...choose the appropriate distribution (binomial, Poisson or normal) to model a given
situation, calculate probabilities and expected values, and make predictions using the model.




Binomial, Normall and Poisson
Distributions (2)

1. Match four numbered statements with each of A,B & C.

2, a,b, and ¢ each describe the conditions for one distribuiion to be used as an
approximation for another. Match a,bandcio A,B & C.

3. %,y and z are examples of distribution questions that require using an approximation.

For each one (i) identify the original distribution (A,B or C), (i) identify the appropriate
approximation, and (iil) use the appropriate approximation to find the answer.

2. The probability of success for each trial
must be constant.

4. There must be two possible outcomes for
every trial.

12. A Is the mean number of occurences.




This distribution can be modelled or
approximated by the Poisson disiribution when
the probability of a trial resulting in success is
either close to 0 or close to 1.

This distribution can be modelled by the normal
distribution when the mean value is greater than

15.

This distribution is a goed approximation for the
binomial distribution when there is a large
number of trials and when the probability of a
trial resulting in success is near 0.5.

It has been found that 3% of “Greats Carrot
Seed” do not germinate. If a keen gardener
plants five hundred carrot seeds, what is the
probability that fewer than ten of them will not
germinate?

Lawrence had never studied Japanese but
decided to iry the muitichoice Japanese test his
friends were sitting. He randomly chose
answers to the 50 questions. Each question had
three options,A, B or C. Find the probability that
Lawrence answered 20 or more guestions
correctly.

The number of phonecalls Suzie receives each
week follows a Poisson distribution with a mean
of 21.7. Find the probability that Suzie receives
between 10 and 25 phonecalls hext week.

Statistics level 8... choose the appropriate distribution (binomial, normal or Poisson) to model a given
situation, calculate probabilities and expected values, and make predictions using the model.




Sample and Population Statistics

1. Match four numbered boxes to each of box A & B.

2. Match the boxes a - | to the numbered boxes.
A lettered box may be matched to more than one numbered box.
Numbered boxes may be matched with more than one lettered box.

3. In several sentences state the differences between sample and population statistics.

d  The sum of all the values divided by the
total number of results.

h  This provides an estimate of the
population proportion when the
population value is not known.

] Twenty students from each form level
were asked their opinions about
developments for the new canteen.

] In New Zealand this is done once every 5
years.

8. survey




1. NMatch four numbered boxes to each of A-D. Decide whether
each statement refers to a sequence or a series.

2. Find a real situation that could be modelied by each type of
sequence or series. Write a question about it and swap
with anocther group.

2. This type of sequence can be an increasing or a
decreasing sequence.

12.

&

/-?lge.bra level 8.....use Sequences and Series to model real or simulated situations and interpret the
findings.....investigate and interpret convergence of Sequences and Series.




Information Sharing Activities

Each of the information sharing questions has three sets of clues. All the clues for
question one should be combined to soive the problem.

Group members should exchange information by talking only, not by reading each other’s
clues.

There are 35 information sharing questions.

Maximising q1-3
Exponential Function q4-6
Uncertainties q7-8
Algorithms q9-11
Sequences and Series qiz2-14
Hyperbolas q15-16
Piecewise Functions q17-19
Binomial Theorem q 20-21

Simultaneous Equations q22-23

Confidence Intervals q 24-27
Probability Trees q 28-30
Expected Value g 31

Binomial Distribution q32-33
Foisson Distribution g 34-35

Some empty sets of frames are on pages 32-33 for problems made up by you or by students, that can be
kept for use in following years.
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