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Time Allowed: 150 minutes
Total Value: 100 marks
Number of Pages: §

Instructions:

Cheat Sheet: One 8.5” x 117 page of study notes (both sides) is allowed as a reference
while completing the mock test. Please note, that the cheat sheet is permitted
for the mock test only!!

Non-programmable, non-graphing calculators are permitted. No other aids allowed.

Check that your test paper has no missing, blank, or illegible pages. Note that test questions appear
on both sides of the paper.

Answer in the spaces provided.

Show all your work. Insufficient justification will result in a loss of marks.

1. [7 marks] Consider the two-variable function =z = f (z,y) = /20 — 222 — y2.

(a) Determine an equation of the plane tangent to F et ({13,
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(b) Use a tangent plane approximation (Le., a linear approximation) to estimate the value of

£(1.01,2.97)
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2. [W0'marks] Consider the two variable function f(z,y) =3z — 23 — 3z,

(a) Find all critical points and determine the relative extrema (if any) of f. Use the Second Derivative

Test to justify your conclusions. ‘Q‘
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(b) Find the absolute maximum and minimum values of f on the set D where D is the closed

triangular region with vertices (3,0), (0,3), (0, —3).
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(b) Find the absolute maximum and minimum values of J ontheset D where D is the closed

triangular region with vertices (3,0), (0,3), (0,—3).
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3. [7 marks] Determine the area of the surface generated by rotating the curve z =e* —¢, y = 2¢%,

0 <t<2 about the z-axis.
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4. [8 marks]

{a) Sketch the cardiod given by the polar curve r =1+sin#, along with the circle r = 3sind.

I+ 3@

] 3 ; 3

Ml S ol ~ 3w,
I % r b

_.)T‘— (1‘;7’\9‘ ‘-"‘-\

(b) Determine the area that lies inside the circle, but outside the cardiod.
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5. [6 marks| For each of the following, indicate in the space provided whether the statement is true (T)

Answer: F-T v

or

false (F). No justification for your answer is necessary.

(a) Every bounded monotonic sequence is convergent.

(b) Every monotonic convergent sequence is bounded.

(¢) Every convergent bounded sequence is monotonic.

(d) I > a, isconvergent, then {a,} must be convergent.

¥i=1

(0]
(e) If {an} is convergent, then 3 a, is convergent.

(f) I a,>0 forall n and lim 2oL

n=1

n—oo dnp n—oo

<1 then lim a, =0.
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Answer:

Answer:
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6. [8 marks] A sequence is defined recursively by equations a; = 2 and any1 = /2 + an.

i
Answer: [ T

""‘

(a) Prove that the sequence {a,} will converge, by using mathematical induction to show that {a,}

is an increasing sequence bounded above by 2.
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(b) Determine the value of lim a,.
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m=1

(f) If a, >0 forall n and Iim Bagd <1, then lim a, —0. Answer: t
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6. [8 marks] A sequence is defined recursively by equations a; = /2 and any1 = /2 + an.

(a) Prove that the sequence {a,} will converge, by using mathematical induction to show that {a,}
is an increasing sequence bounded above by 2.
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7. [6 marks] For each of the following, determine whether the sequence {a,} is convergent or divergent.
Justify each of your answers.
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8. [8 marks] Consider the telescopmg series nZ_JI oy ( D)

Find a formula for the %t* partial sum 5. and use it tofﬁnd the sum of the series or to show that
the series diverges.
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8. [8 marks] Consider the telescoping series 7;2—31 G-t
Find a formula for the k** partial sum si. and use it to find the sum of the series or to show that
the series diverges. '
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& (15 marks] For each of the followin

convergent, or divergent.
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77 [13 marks]

[e=]
(a) Use the Integral Test to determine whether the series Y ne—"*

is convergent or divergent.
n=1

[N ote You must ﬁrst show that the Integral Test can be applied.]
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(b) Determine fiow large the integer N must be to ensure that Z ne™™ is within 0.000 01 of the
n=1
true value of E ne="".
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. (12 marks]

afriglth & -3 kol :
(a) For the power series given by f fE)= ¥° i—), determine its radius of convergence and

n=0 n+3
its interval of convergence.
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(b) Determine a power series for f (z), and state its radius of cénvergence and its Interval of con-
vergence,
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2.
s " 1
¥ [4 marks] Find the Taylor series for f(z) = - centred at a = 1. (Assume that f(x) has a power
series expansion.)
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#Z [6 marks] Recall the Maclaurin series: f (z) =sinz = Z (=" (Zn——::ll)f
n=0

Using an appropriate Maclaurin series for g (z) = sin (z2), find a power series for [sin (2?) dz and
use your answer to compute f e sin (z%) dz accurate to within 0.000 01.
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13-
& [6 marks] Recall the Maclaurin series: f (z) =sinz = Z (-1) (217, o

n=0

Using an appropriate Maclaurin series for g (z) = sin (2%), find a power series for [sin (2?) dz and
use your answer to compute f 1= s1n (a:zj dz accurate to within 0.000 01.
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