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No other aids allowed.

Note that test questions appear

ators are per’muLea

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

Answer in the spaces provided.
Show all your work. Insufficient justification will result in a loss of marks

[4 marks] Write your answer to each of the following questions in the space provided. No Jjustification

is necessary.

(a) The graph of the derwatwe f'(z), of a function f(z) is glven below.
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(c) When evaluating the limit expression hm Flz)? = %) which of the followmg are indeterminate

forms? (Circle your answer(s).)  Q
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2. [4 marks] For each of the following, indicate whether the given statement is true (T') or false (F) by

(d) The value of

writing T or F in the space provided.
iy
(a) Since the function f(z) = = is decreasing on the intervals (—o0,0) and (0,00), it is impossible
to find z; and zo in the domain of f such that z; <2 and f(z1) < f(=z2)
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(b) If f”(zo) =0, then f has a point of inflection at zo. Answer: [ ‘
coataity, Myst (v 5-“} b F
— v
[

(¢) The graph of a function can have, at most, two horizontal asymptotes Answer:
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(d) L’Hospital’s Rule states that lim ‘;Eg = lim i; Eg , provided the derivatives exist.
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3. [7 marks] Evaluate each of the following limits.

(a) lim [(1+2x)1/$]
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4. [8 marks] Find an equation of the tangent to the curve given below, at the point (0, 5).

[Hop
: ___._____.———-—'———-_—
1>0% QoY + ComL-XSAX. /

-~ —Smilod) =6

(‘v’\ -
107" ( “bc\) &
on a(pOX

= )-—)O’L C
Joz jpli=tny =0
\ur gt 7O
6 e i (2)
= r“"\ }
;

:C{

bk, — 3L

1+1-Q 2

= O /

&

o siﬁ'(x-l-jE =T (2 &°2)

. 6 OFCS""—CXT‘*) . 1+9 Y
b ¢ J

6 | (mp“ -T2+ €7 (

_b6 ;
ii)m{) im\pé){,

t B i PR

1% )
= T T %/g@i' *WL&&WK

ra s



10In &
T A

5. [10 marks) Consider the function y = f(z) =
T

(a) Determine if the graph of f has any vertical asymptotes and any horizontal asymptotes, justifying
your answers by calculating relevant limits.
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(b) Determine on W]:ulch intervals the graph of f is increasing, and on which intervals it is decreasing.
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(c) Determine on which intervals the graph of f 'is concave up, and on which it is concave down.
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(d) Use the information found in parts (a ) to (c) to skefch a graph of y= f(x).
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(b) Determine on which intervals the graph of f is increasing, and on which intervals it is decreasing.
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(¢) Determine on which intervals the graph of f is concave up, and on which it is concave down.
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(d) Use the information found in parts (a) to (c) to sketch a graph of y = f(z). Label any key
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6. [10 marks| Use the Intermediate Value Theorem to show that the equation

sin(m}-Zmzl—%

has at least one solution in the open interval (—%, ) Then use Rolle’s Theorem to prove that, in

fact, the equation has exactly one solution.
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7. [10 marks] A rectangular box with an open top is to have a volume of 48 m®. The length of the base
is to be twice the width. The material for the base costs $8 per square metre. Material for the sides
will cost $6 per square metre. Find the cost of producing the cheapest such box.
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8. [8 marks] Use a Riemann sum with a regular partition to determine [(z+3)* dz.
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9. [7 marks]
volume of

w0l () (o Y ]
.!;-ﬁ:i-ré\'; -y
A (ZST&/{"LE\:/EZ)]
o o f ;

,

= - \ 4 o . i
/20 A {Z% e _;,—\Q ("}‘(%i))+ ’_]}%F‘ a( A+ Yner Y,
’

':.’_ﬁ';H %, % A+ \ =
100 100 - ~—ng + 2GS
fan b Lk
ey PO+ 80 L % -Z-—g "ir*
B 2 ne -
i 100280450

Let R denote the region bounded b§tween the curves y = g and y = ,/z. Find the
the solid obtained by rotating R about the line z = 4.
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9. [7 marks] Let R denote the region bounded b§tween the curves y = g- and y = ,/z. Find the
volume of the solid obtained by rotating R about the line z — 4.
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10. [5 marks] Use a substitution to evaluate [zvz +3 dz.

Vet u= y+s
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11. [7 marks] Use integration by parts to evaluate f tan™
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2. [8 marks] Determine @—2) @+ 13) dz by the method of partial fraction expansion.
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13. [6 marks] Show that the two-variable function u =sin(z —at) +In(z + at) satisfies the

wave equation uy = a®uy, (where a is a constant).
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14. [8 marks] Find all critical points and determine the relative extrema (if any) of
f(z,y) =2* — 3zy + 3y*> — 9.

Use the Second Derivative Test to justify your conclusions.
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14. [8 marks] Find all critical points and determine the relative extrema (if any) of
f(z,y) = z® — 3wy + 3y* — Y.
Use thﬁ Second Derivative Test to justify your conclusions.
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