Name:
Signature:
Student Number:

Math 101 Section 208 Test #3 - Monday, March 29, 2010 Time: 50 minutes

Don’t worry - just do your best :-)

1.

2.

The marks you receive during the term will likely be scaled based on the class results on
the final exam. Even if it seems difficult, that doesn’t mean the term marks will be low!

For questions 2—5, generous marks may be given for honest attempts, even if you get stuck
- provided you show your work.

Instructions and policies

1.

Please print your name, student number, and provide your signature right away, before
you attempt any of the problems. Check that this booklet contains eleven (11) pages.

. All your work must be shown for full credit on questons 2 — 5. No work is required in

question 1, and a correct answer will receive 3 points; partial credit of 1 point may be given
in question 1 if the answer you provide is wrong.

. Unless a question specifies otherwise, you do not need to simplify your answers.
. No calculators, electronic devices, or formula sheets are allowed during the test.

. Ten (10) minutes before the end of the test period you will be given a verbal notice.

After that time, you must remain seated until all test papers have been collected.

Exposing your test paper to others or looking at the paper of another student, even if
unintentional, will be deemed as cheating and subject to disciplinary action.

When the test period is over, you will be instructed to put away writing implements. Put
away all pens and pencils at this point. Continuing to write past this instruction will be
considered cheating. Please remain seated and pass your test paper down the row to the
nearest indicated aisle. You may leave your seat only after all the tests have been collected.

. A certain portion of the tests will be randomly selected and photocopied. This is a

warning in case an individual modifies their answers and asks for a re-grading, which would
be cheating.




1 Short Answer (15 marks: 3 marks per part)

a Find the length of the curve r = sin(6) from 6 =0 to 0 = /3.

b Write down the Trapezoid rule approximation Ty for evaluating f_ll %.

¢ Find the first three nonzero terms in the Maclaurin series for arcsin(2zx) in powers of x.



1 2
d Evaluate f_l a3 1114;51 dx.

e A tank in the form of a rectangular prism of base area 4 ft? and height 10 ft is completely
filled with water. Approximating the weight of water to be 60 lbs ft=3, find the work
done in pumping all the water out of the top of the tank. Simplify your answer as much
as possible.



2 Long Answer (10 marks)

Find the volume of the described solid S : the base of S is an elliptical region with boundary
curve 922 4 4y? = 36. Cross-sections perpendicular to the z—axis are isosceles right triangles
with hypotenuse in the base.



3 Long Answer (10 marks)
Find
a (5 marks) [2?tan~!zdx

b (5 marks) [y* %



4 Long Answer (10 marks)

In this problem you may (or may not) find the following facts useful:
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a (2 marks) Show that [ f(z)lnzdx = F(z)lnz — [ @) 42 where F'(z) = f(z).

T

b (4 marks) Show that floo %—fda: converges for p > 1 and diverges for p < 1.



¢ (2 marks) Does fol h“T;”da: converge?

d (2 marks) For which values of s does [;° \/%dx converge?




5 Conceptual Question (5 marks)

Consider a smooth, differentiable cartesian curve y = f(z) for = € [a, b].

a (3 marks) By breaking [a, b] into n subintervals of equal width, come up with a Riemann sum
approximation to the arc length by approximating f as a straight line over each subinterval.

b (2 marks) Derive the arc length formula from your Riemann sum.



MR MUNEDE, MU LENART
MEVER, TWIGHT US THIS
% /
THATS BECAUSE M55 LENWART DOESN'T
IMPORTANT CERTAIN
/ KBS OF MaTH ARE.
BUT THES TUST Logis ==
~ THR MR MR TN
NG PiER ]
M...-
MO BUTS,

——— THI 1€ A MATTER OF LIFE AND DEATH.

Hame

L. The velociraptor spots you

4 maters sway and attecks,

sccalarating at 4 m/e*? ap

to its top mpesd of 23 mfw, 1};3‘7‘
Whes ie spats yeu, you begis

&0 flas, quickly reaching yeur
top spesd of § min. Bow far
can youo gut beform yoo'is caught
and devoursd®

T. Tow are At the center of @ I0m equilateral trisngle

with a raptor ot sach gorner. Ths top rapior has & wownded
Lag and La lisited to & tap spesd of 10 s,

.

1
/N

The saptors will sen bowasd pos, AL what angle abould
¥OU Fun to mAEimiEe tha Cime you stay alive?

MWat ta scale)

3. MEprOTS CAN SPpas E00rE, BUT they are slowed by them
Usizg the floor Plan on the nest pags, plot & routs through
khe building, sswsming raptors take § minutss to opsn the
firat dear and halve the tios for sach subssguant doct
Essenber, rapiors rum at 10 m's and they do mot know fear

Figure 1: Perhaps the greatest XKCD comic ever - hope you enjoy!

Bonus a (1 mark)
A great philosophical question: why should you get a bonus mark?

Bonus b (1.5 marks)

Evaluate fow/2 #ﬁe)ﬁ. Hint: try a substitution with ¢ = 5 —6...



This page is provided for rough work or extra space.
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Mark breakdown:

out of 15)
out of 10)

Question 1
Question 2
Question 3 (out of 10)
Question 4 (out of 10)
Question 5 (out of 5)
Bonus (out of 2.5)
TOTAL (out of 50)
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