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me that you know why your solution is correct. Answer these questions in the space
provided. Use the backs of pages if necessary.

Where it is possible to check your work, do so.
Please do not detach the pages.
Good Luck!
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Question 1. [6 points] (a) Compute the derivative of the function g(x) = Vo=,

[Do not simplify your result.]

(%) - 100 (5m - =)

X2
g'(z) = (W + 3)°
(b) Let f(z) = H
(-2 )xe )

XAW\ ) =Y
lim,_,o+ f(z) o x -2t X2

\ (x+2 )(\v ?)
lim,_o- f(z) = %:2_‘ ~ (x-2) -

No

Is f continuous at z = 2? Answer




Question 2. [4 points] Use the definition of the derivative to calculate the derivative of the
function )
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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(t) = A+ Bcos(2n(t — ®)/T),

where ¢ is in months, and ¢ = 0 corresponds to the month of January.

fo e 1 + 34 c_os(%;({._ _5)>

(b) Give the names of the four parameters A, B,® T.

A : (LMK«
b Qlase

: ('Puxu‘}\

(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 = 17 Justify your answer

in a short sentence. )
3z% — 5z
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f(z) = cos(2z) +
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Answer:

Question 5. [4 points]
(a) Find the critical point(s) of the function

g((x) = (3"‘ X)Xle

(ohek povds o5t ¥ =0, ¥ =3

Answer:

(b) Find the intervals where the function is increasing and where it is decreasing.

Increasing: X < 3

S
Decreasing: X 3




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

Mt+1 = "‘OSM;; + 6

(a) [1 point] Find the updating function of the DTDS. g(&) = =03%x +6

(b) [1 point] Find the equilibrium point of the DTDS. X® = *\g‘

(c) [2 points] Give the solution formula for the DTDS with general initial condition My:
| - (o x)t

Mt:(og M, + 6

(d) [1 point] Calculate My if My = 0. M= .4

(e) [2 points] Graph the updating function and draw the cobweb diagram of the DTDS, start-
ing from My = 0 for at least 4 steps.

‘@ﬂﬂ

(f) [1 point] Is the equilibrium point stable or unstable? S\’&\C{\Q’
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Question 1. [6 points] (a) Compute the derivative of the function g(z) = _\/-a_ci——l—m_ﬁ
[Do not simplify your result.]
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Is f continuous at z = 3? Answer




Question 2. [4 points] Use the definition of the derivative to calculate the derivative of the

function
1

T 3—1

f(z)



Question 3. [6 points] The angle of the sun above the horizon at 12 noon in Edmonton
has its highest value in June with 59.1 degrees and its lowest value in December with 12.7
degrees. Assume that the height above the horizon can be written in standard cosine form.

(a) Find the values of the parameters 4, B, ®, T in the standard cosine description , i.e.

f(t) = A+ Bcos(2n(t — ®)/T),

where ¢ is in months, and ¢ = 0 corresponds to the month of January.

: Z
fo— | 384+ 23 ms({(t—&‘))

(b) Give the names of the four parameters A, B, ®, T.

(c) Draw the graph of the function and identify the four parameters A, B, ®, T in the graph.

Graph of f
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Question 4. [2 points] Is the following function continuous at z = 57 Justify your answer
in a short sentence. 5?7
x¢ — Tz
) = sin(2 —_—
fla) = sin(2a) + 5

Answer:

Question 5. [4 points]
(a) Find the critical point(s) of the function

f(z) = zle?

Q(x): <H~><)xsé—¥

X=0, x=\

Answer:

(b) Find the intervals where the function is increasing and where it is decreasing.

Q ¢ x ¢y

Increasing;:

Decreasing: X«0 { X 2 L(
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Question 6. [8 points] Consider the discrete-time dynamical system (DTDS)

Mt+l == “—OSMt + 4

(a) [1 point] Find the updating function of the DTDS.

(b) [1 point] Find the equilibrium point of the DTDS. X = %&

(c) [2 points] Give the solution formula for the DTDS with general initial condition My:

Mtz

(d) [1 point] Calculate My, if My = 0. M= .48

(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.

(f) [1 point] Is the equilibrium point stable or unstable?
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1
Question 1. [6 points] (a) Compute the derivative of the function g9(z) = _2—}\/_—51
2+
[Do not simplify your result.]

i (X-3)(x +3) (

lim, 3+ f(z) = {(_,3* X3

i

in (X2 Nx+3) _ ¢
limg_3- f(z) = y-» 3" - (x-%)

No
Is f continuous at z = 3?7 Answer
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Question 2. [4 points] Use the definition of the derivative to calculate the derivative of the
function

fa) = 5
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Question 3. [6 points] The angle of the sun above the horizon at 12 noon in Vancouver
has its highest value in June with 64.0 degrees and its lowest value in December with 17.3
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(t) = A+ Bcos(2n(t — ®)/T),

where ¢ is in months, and ¢ = 0 corresponds to the month of January.

ft) = L‘O&(‘:S‘ + ’AY CQS(:?{U:‘S)B

(b) Give the names of the four parameters A, B, ®, T.

(c) Draw the graph of the function and identify the four parameters A, B, ®, T in the graph.

+ Graph of f
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Question 4. [2 points] Is the following function continuous at = 37 Justify your answer
in a short sentence.

2z% — 5z
= cos(5 & 9
f(z) = cos(5x) + o
Answer:
Question 5. [4 points]
(a) Find the critical point(s) of the function
f(z) = x5

fh = (s=x)x‘e””

X =0 owd x=¢

Answer:

(b) Find the intervals where the function is increasing and where it is decreasing.

X < S

Increasing:

Decreasing:

17



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

A/[H-l = “0.8Mt + 8

(a) [1 point] Find the updating function of the DTDS.

(b) [1 point] Find the equilibrium point of the DTDS. X = l%({ = LUy
(c) [2 points] Give the solution formula for the DTDS with general initial condition My:

Mt=

(d) [1 point] Calculate Mg if My = 0. Myo= 3oC\GP’{“

(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.

(f) [1 point] Is the equilibrium point stable or unstable?
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