18.01 EXAM II

Tuesday, Oct. 20, 2009

Name:

/r],ﬂ ff[’:} if l Fii:{;f _(:_{ " Qf/

Recitation Instructor (Circle One): w I. Losev / X. Ma / S. Ramakrishnan / B. Rhoades

Recitation Hour:

K

Instructions: You may not use calculators, notes, textbooks, or personal electronic
devices. As a courtesy to other students, please turn off all cell phones. Read each
question carefully. Whenever possible, include justification for your reasoning and show
your work. Answers without any work or explanation will receive little or no credit.
There are 6 questions and a 55 minute time limit on this exam. Good luck.

| Question | Score [ Maximum
I | 5
2 g 5
3 | & 6
T [ Z 5
5 45 5
6 l 5
Total 19 31

Basic area and volume formulas:

Volume of a Cone: 37wr’h

4

Volume of a Sphere: 37

Surface Area of a Sphere: 4772
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Question 1 of 6, Page 2 of 7 Name:

1. (a) Give a general expression for the quadratic approximation to a twice differ-
\ entiable function f(z) at z = a.
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__(b) Use your answer from part (a) to give an approximate value for In(1.2), where
O " In(z) is the natural log function. =1
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colaled ot
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2. Salt is poured from a conveyer belt at a rate of 30 ft3 /min, forming a conical pile
with a circular base whose height and diameter of base are always equal. How fast
is the height of the pile increasing when the pile is 10 ft. high?
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{(0) -6

3. Draw a careful pictljre of the graph of the function 1( ( }) = =9
f(z) = z - 3z, ‘F(U T2

Be sure to indicate the coordinates of any local maxima and minima, the intervals
on which the function is increasing and decreasing, and asymptotes (if any of
these features occur). Computing inflection points may help you draw an accurate
picture, but is not necessary.
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Question 4 of 6, Page 5 of 7 Name:
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4. A metal storage tank is to be made in the shape of a cylinder with a circular base -
and a hemispherical top. Find the dimensions of the tank which require the least
amount of metal used to hold a fixed constant volume V.
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Question 5 of 6, Page 6 of 7 Name:

5. Explam why Newton’s method eventually fails when finding zeroes of f(z) =
x3 — 3z + 7 with a starting value z; = 2. 'Ffom f’r‘d‘(e L(qu
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Tl -6, ,
6. Prove that \j @ v, @ s b & o { (C/
\/1_+—$<1+%a:, if £ > 0.
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18.01 EXAM II

Tuesday, Oct. 20, 2009

Name:

E-mail:

Recitation Instructor (Circle One): C. Breiner / I. Losev / X. Ma / S. Ramakrishnan / B. Rhoades

Recitation Hour:

Instructions: You may not use calculators, notes, textbooks, or personal electronic
devices. As a courtesy to other students, please turn off all cell phones. Read each
question carefully. Whenever possible, include justification for your reasoning and show
your work. Answers without any work or explanation will receive little or no credit.
There are 6 questions and a 55 minute time limit on this exam. Good luck.

Question | Score | Maximum
1 5
2 5]
3 6
4 5
) )
6 5]
Total 31

Basic area and volume formulas:

Volume of a Cone: %'m*?'h

Volume of a Sphere: 2rrd

Surface Area of a Sphere: 4772



Question 1 of 6, Page 2 of 7

(a) Give a general expression for the
entiable function f(z) at z = q.

}C (%) = Floy+ Ployex-a + t(—)* (X=a)

(b) Use your answer from part (a) to

give an approximate value for In(1.2)
In(z) is the natural log function.
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Question 2 of 6, Page 3 of 7 Name:

2. Salt is poured from a conveyer belt at a rate of 30 f#3 /min, forming a conical pile
with a circular base whose height and diameter of base are always equal. How fast
is the height of the pile increasing when the pile is 10 ft. high?
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Question 3 of 6, Page 4 of 7 Name:

3. Draw a careful picture of the graph of the function
f(z) = z - 3173,

Be sure to indicate the coordinates of any local maxima and minima, the intervals
on which the function is increasing and decreasing, and asymptotes (if any of
these features occur). Computing inflection points may help you draw an accurate
picture, but is not necessary.
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Question 4 of 6, Page 5 of 7 Name:

4. A metal storage tank is to be made in the shape of a cylinder with a circular base
and a hemispherical top. Find the dimensions of the tank which require the least
amount of metal used to hold a fixed constant volume V.
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Question 5 of 6, Page 6 of 7 Name:

5. Explain why Newton’s method eventually fails when finding zeroes of f () =
x* — 3z 4+ 7 with a starting value z; = 2. /
! £1x)=3x2-3
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G. Prove that
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