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[10] 1. Find the following limits. Fully justify your answer.
(a) lim vVz2+3z—z

I

. 1
(b) lim z* cos (F)
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[20] 2. Find Z—y in each case (DO NOT SIMPLIFY YOUR ANSWERS):
T

(a) y= ¥ +1
() y= (mz_i_l)sinm
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[9] 3. (a) State the Mean Value Theorem.

(b) Let f be differentiable on an open interval (a, b). Prove that if f/(z) = 0 for
all z in (a,b) then f(z) is constant on (a,b).
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[12] 4. Find the absolute maximum and minimum values of the function
f(z) = 3z* + 42° — 1222

o-n [-1,2].

[8] 5. A particle moves in a straight line so that its velocity at time ¢ is
1,
u(t) = 2t — §t cm/s.

(a) What is its acceleration at time ¢ = 657

(b) If its position at time ¢t = Os was = 3cm, what is its position at time
t=6s?
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[24] 6. You are given the following information:

f@) = 22D iy < 2E LDy

_ 4(z+3)
R

(a) Find the domain of f.

(b) Find the location of any z and y intercepts of f.

(c) Find the location of any vertical or horizontal asymptotes of f. Justify your
answer with a limit.

(d) Find the intervals on which f is increasing or decreasing, and the coordinates
of all of the local maxima and minima of f.



UNIVERSITY OF MANITOBA

DATE: December 16, 2009, 6:00pm ' FINAL EXAMINATION
PAPER # 411 PAGE: 6 of 11
DEPARTMENT & COURSE NO: MATH 1500 TIME: 2 hours

EXAMINATION: Introduction to Calculus EXAMINER: Math 1500 Committee

(e) Find the intervals on which f is concave up or concave down, and the coor-
dinates of any inflection points of f.

(f) Sketch the graph of f.
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[12] 7. A rectangular box with square base is constructed from material costing 1¢ per
square centimetre for the sides and base; the top costs 2¢ per square centimetre.
[f the total cost of the box is to be 900¢, what is the maximum volume possible?
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[10] 8. Find the most general antiderivative of the following functions.

@ f@ =2 -2 42
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w/4
[15] 9. (a) Evaluate the following definite integral: / (2sec?(z) + sin(z)) dz
0

(b) Find the area of the region of the plane above the z-axis and below the graph
ofy=—z? -z +6. ’



