Studies
Modelling with functions.
Question 1
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Question 2
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Chi-squared
A Psychology student carries out an experiment to determine whether or not the caffeine in coffee increases reaction time. Fifty volunteers were given a cup of coffee, which was either normal or decaffeinated, and then their reaction time was tested half an hour later, and compared to its “normal” level.  
The following results were obtained. 
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Carry out a  test on this data to determine whether or not caffeine affects reaction time. State your hypotheses clearly and use a 5% level of significance.
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STATISTICS
Question
A survey was conducted to determine the length of time, t, in minutes, people took to drink their coffee in a café. The information is shown in the following grouped frequency table.
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Question
As part of his IB Biology field work, Barry was asked to measure the circumference of trees, in centimetres, that were growing at different distances, in metres, from a river bank. His results are summarised in the following table:
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(a) State whether distance from the river bank is a continuous or discrete variable.		
(b) On graph paper, draw a scatter diagram to show Barry’s results. Use a scale of 1 cm to represent 5 m on the x-axis and 1 cm to represent 10 cm on the y-axis.			
(c) Write down

(i) 
the mean distance, , of the trees from the river bank;


(ii)       the mean circumference, , of the trees.						
(d) 
Plot and label the point  on your graph.						
(e) Write down
(i) the Pearson’s correlation coefficient, r, for Barry’s results.

(ii) the equation of the regression line y on x, for Barry’s results.			

(f) Draw the regression line y on x on your graph.						
(g) Use the equation of the regression line y on x to estimate the circumference of a tree that is 40 m from the river bank.								
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CALCULUS
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The function is defined as
6
f(x)=1.5x+4+— ,x#0
X

(a) Write down the equation of the vertical
asymptote.

(b) Sketch the graph of f(x) for —10=x<10 and
—-20<y<20.

(c) Write down the coordinates of P1 (the
local minimum) and P2 (the local maximum).
L(d) Usina vour sketch determine the ranae of ™~
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Question 3

The function g(x) is defined as

9(x)=16+kc %, where c>0.

The graph of g intersects the y—axis at
(0,80).

(a) Find the value of k.

(b) Find the value of c.

The graph passes through the point (2,48).
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Example 1: Consider the non-right angled
triangle with a=10, b=16 and A=35°. Find the
two possible values of angle B, to the nearest
minute.

10 16
nSolve( - == ,h)

nSolve(

3

in(25)
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Example 2: Consider the non-right angled
triangle with a=10.6, b=12.8 and ¢=8.2 Find

the size of angle A, correct to one decimal
place.

10.6—»a > 10.6
12.8-b » 128
82-c> 82

nSolve(a2=h2+c2—2' b c ccs(ﬁ)ﬂ)
)
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HO: Caffeine has no effect on reaction time.

H1: Caffeine does have an effect on reaction
time.

{12 10 3}_,.,1,5
5 119

X*2way obs: stat.results

p-value is greater than 5% so accept the null
hypotesis: caffeine has no affect on reaction
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X*2way obs: stat.results

"Title" "x* 2-way Test"
e 5.92997
» "PVal" 0.051561
df" 2
"ExpMatrix" "L
"CompMatrix" "L

p-value is greater than 5% so accept the null
hypotesis: caffeine has no affect on reaction
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Find an estimate of the mean time people
took to drink their coffee.

OneVar t,n: stat.results

"Title" "One-Variable Statistic
"X 17.9167
"Zx" 1075.
"Zx" 22125,
"sX = snax" 6.96795
"ox 1= onx" 6.90963

" "n" 60
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Question 1
The function is defined as

4
Define !{x)=2x‘7’—5x+—+3 » Done where
x

-55x<10, x#0

(a) Sketch the graph of f(x) in the given
domain. Find the coordinates of the turning
points.
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(a) Sketch the graph of f(x) in the given
domain. Find the coordinates of the turning
points.

(b) Find the gradient f'(x) when x=1.5

(c) Find the equation of tangent to the graph
atx=1.5

(d) Find where the tangent cuts the graph of
f(x) again.
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Question 1

Consider the two functions f(x)= and
x2+1

900=(-2)2.

(a) Sketch the graph indicating clearly the

points where each graph intersects the

l—axis‘

(b) Solve the equation f(x)=g(x).
-
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