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Question 1. [6 points] (a) Compute the derivative of the function g(z) = %ﬁ::fv‘l'

[Do not simplify your result.]
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Question 2. [4 points| Use the definition of the derivative to calculate the derivative of the
function 1
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Question 3. [6 points] The angle of the sun above the horizon at 12 noon in Ottawa has its

highest value in June with 68.1 degrees and its lowest value in December with 21.3 degrees.

Assume that the height above the horizon can be written in standard cosine form.

(a) Find the values of the parameters A,B,®,T in the standard cosine description , i.e.,
f(¢) = A+ Bcos(2n(t — ®)/T),

where ¢ is in months, and ¢t = 0 corresponds to the month of January.
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(b) Give the names of the four parameters A, B, ®, T
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(c) Draw the graph of the function and identify the four parameters A, B,®,T in the graph.




Question 4. [2 points| Is the following function continuous at z = 1?7 Justify your answer

in a short sentence. )
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Question 5. [4 points]
(a) Find the critical point(s) of the function
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(b) Find the intervals where the function is increasing and where it is decreasing.

Increasing: X< 3

Decreasing: X > 3




Question 6. [8 points] Consider the discrete-time dynamical system (DTDS)

(a) [1 point] Find the updating function of the DTDS. -0. 4 P té :JC[ )‘/I) )
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(b) [1 point] Find the equilibrium point of the DTDS. /V = /{D_d/ = 7 _i 0F) = éQ
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(c) [2 points] Give the general solution formula for the DTDS:

- at I4os)
Mt=a—bMo oo >:(~O,<P)t/l/[0+ g(;(co )/
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(e) [2 points] Graph the updating function and draw the cobweb diagram of the DTDS, start-

ing from M, = 0 for at least 4 steps. Al
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(f) [1 point] Is the equilibrium point stable or unstable? S{Q b,l&




