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THINKING
8.The number of bacteria in a certain culture varies as a function of time according to the formula

N(t) = N,e™™* where N, represents the quantity present at ime¢ in hours. Show that the rate 9
change of N with respect to ¢ is proportional to N (i.e. that they are related by some CO

factor)
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3. The function f(x) {the DERIVATIVE function) is shown below. State values of x for the following e
approximate values of x where necessary. @‘ ,
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b) f(x)has alocal minimum
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d) the interval(s) over which f(x) s incr?
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4. For each function determine the equations of any vertical, horizontal or oblique asymptotes.
Evaluate f(x) as x —» oo Evaluate the one sided limits around the vertical asymptotes.
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APPLICATION

5. Determine the equation of the tangent to the curve y =cos2x at x = e Express your answer in_——

exact form. &)\ A@ (’g; %-A;‘TE’VI /5 ot f;LQ C,[ﬂ
.' % = COZA S » ' '

= 1- Qs
M oAy |
A
%'*\Xzo;y-
(é” c‘k‘} J("-‘-’»gk;_‘ g\(l{")
¢ = cos L
L \
| \/,/ > po Z'(/Z
4 %m
Mw"&\ o =X > '

6. The number of bacteria in a petri dish is doubling every minute, glvén by N(t)=150(2)". Atwhat

time, to the nearest tenth of a minute, is the bacteria population increasing at a rate of 48 086/min?
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[14 marks]

x—2cosx , 0<x <2x after determining the following:
Round the coordinates of local extrema
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7. Sketch the graph of the function y
the endpoints of the interval.

local maxima/minima.
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and inflection points to one decimal place.

the intervals of increase/decrease.

point(s) of inflection.

J—

the intervals of concavity.
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LABEL ALL SPECIAL FEATURES ON YOUR GRAPH.

\

the equations of any asymptotes.
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7. Sketch the graph of the function y =x—2cosx , 0< x <27 after determining the followipg: |
: [l 4/r/r7arks]
a) the endpoints of the interval. '

D) local maxima/minima. Round the coordinates of local extrema

c) theintervals of increase/decrease. and inflection points to one decimal place.

d) point(s) of inflection.

e) the intervals of concavity. - ‘

f] the equations of any asymptotes. LABEL ALL SPECIAL FEATURES ON YOUR GRAPH.
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J ; Date:
J
Answer all questions in pencil. Show all steps p g .
for full marks. Express final answers in exact Mark: K: Q{ C: A: _A3 TIPs: Z
form unless instructed otherwise. 25 5 23 7

Communication will be evaluated on the use of
proper mathematical form and evidence of work

[ z =

shown.
KNOWLEDGE
I. Are the following statements amaystrue or - ifalse? (14
alIf £'(2)=0 then f(x) has alocal maximum or minimum when x=2. E v
b) If f(x) is a polynomial function of degree 3 then its graph has one point of inflection. ] <
c) If £"(1)=0 then the graph of f(x) has a point of inflection when x=1. F o
d) If f(x) is a rational function then is graph has a horizontal asymptote. _E__'(

2. Find Zx—y for each of the following functions. Express your answer in fully factored formy. [8]/;
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