
Math 100/180 - Midterm # 2 Review

October 30, 6 - 7:30 pm, ESB 1013
October 31, 5 - 6:30 pm, ESB 1013
Midterm # 2 Review
Topics voted in (see vote count): Computing Taylor polynomials and remain-
ders, related rates, exponential growth/decay.
Problems: http://www.math.ubc.ca/~mlrtlm/review/Math100180-MT2-ReviewSession.
pdf

Solutions: http://www.math.ubc.ca/~mlrtlm/review/Math100180-MT2-ReviewSol.
pdf (posted by midnight on Thursday)
Past Review Problems: http://www.math.ubc.ca/~mlrtlm/review

Disclaimer: there is a lot more material in the midterm 2 topics than can
be covered in a single review session! Even among the topics covered, the
coverage is not all-inclusive.

Note that the following topics are either not covered at all in the review
or are only lightly covered: linear approximations, rates of change (posi-
tion, velocity, acceleration, speed, etc.), logarithmic differentiation, implicit
differentiation, logarithms and inverse functions.

Some of these problems are difficult. It’s unlikely every problem on the
midterm will be as difficult, but extremely unlikely that none of the problems
on the midterm will be of comparable difficulty.
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(1) Suppose that f is a function where f(1) = 1, f ′(1) = 0, f ′′(1) = 2 and in
general f ′′′(x) = −2e−x
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for all x.

a Find the zeroth-, first-, second-, and third-degree Taylor polynomials
for f(x) centred at x = 1.

b Is f(1.1) − 1.01 positive or negative? Justify your answer.

c Show that there is no value of x in [−1, 2] where f(x) = 8.

(2) A street lamp is 24 m from a glass window of a large abandoned warehouse.
The lamp’s light is 5 m above the ground and it eerily illuminates the interior
of the warehouse. A giant spider crawls straight down the window at 0.5 m/s
(keeping a fixed horizontal distance of 24 m from the lamp) and its shadow
is projected onto the warehouse floor. How fast is the distance between the
spider and its own shadow changing when the spider is 3 m above the ground
on the window? Treat the spider as a single point.

(3) A witch fills her cauldron with ingredients for a potion and places the mixture
over an open fire keeping the bottom at a constant temperature. At 6 pm,
she dips a thermometer into the mixture and it is 20◦ C. After 5 minutes it
has reached 40◦ C, and in another 5 minutes it is 56◦ C. Her thermometer
tragically breaks at this point and there is still one more ingredient to add:
the eye of newt! For the potion to turn out, eye of newt must be added after
the mixture has reached 80◦ C. You should assume the rate at which the
mixture temperature changes is proportional to the temperature difference
between the mixture and the base of the cauldron.

a If she adds the eye of newt at 6:15 pm, will the potion turn out?

b If she leaves the mixture over the fire for a very long time, how hot will
it get?

HINTS:

1(b) - What is the second-degree approximation to f(1.1)?

- What is the error?

1(c) - What is the biggest value the second-degree Taylor polynomial attains on [−1, 2]?

- Using the above, try to find a bound on the biggest value f could take on [−1, 2].

2 - There are three related, changing parameters: the height of the spider, the position of its shadow, and
the distance between the spider and its shadow.

- Similar triangles and Pythagoras may be useful.

3(a) - What’s the general equation for the temperature T (t)?

- Depending on how you do this problem, you may require the cauldron base temperature. It’s not abso-
lutely necessary, though.

- If you have 3 equations and 3 unknowns: subtracting the equations to obtain 2 new equations can get
rid of a variable... dividing the subtracted equations can get rid of another.

- You should run into 4/5 somewhere in your work.

- You will need to make a comparison between two numbers to answer this question.

3(b) - You definitely need the cauldron base temperature for this part...
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1(b) - What is the second-degree approximation to f(1.1)?

- What is the error?

1(c) - What is the biggest value the second-degree Taylor polynomial
attains on [−1, 2]?

- Using the above, try to find a bound on the biggest value f could
take on [−1, 2].

2 - There are three related, changing parameters: the height of the
spider, the position of its shadow, and the distance between the
spider and its shadow.

- Similar triangles and Pythagoras may be useful.

3(a) - What’s the general equation for the temperature T (t)?

- Depending on how you do this problem, you may require the caul-
dron base temperature. It’s not absolutely necessary, though.

- If you have 3 equations and 3 unknowns: subtracting the equations
to obtain 2 new equations can get rid of a variable... dividing the
subtracted equations can get rid of another.

- You should run into 4/5 somewhere in your work.

- You will need to make a comparison between two numbers to
answer this question.

3(b) - You definitely need the cauldron base temperature for this part...
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