Mth231 Exam 2 Name

1. Find the McClaurin scrics {Taylor serics about 0) for f{z) = 10°~!. What is the radius
of convergenece?

It is easy to compute that f'(z)=1In1010"", and so on:
7™ (2) = (In 10)"10°7,

8o that the series is
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The series converges for all values of = (ratio test).

2. Find the Taylor scrics for f(z) = 13sin4x about the point ¢« = 5. Either write the

general cxpression or write at least five terma.

Compute the derivatives: [f/(z)=4-13c0s2z, f'(z)= —4%.13sin2z, [f"{z)=
—43% . 13cos 2z, [™(z)=4*.13sin2z, etc. And so, series is

_13v3 4.13,  w, 42.13v3 T, 4513, w5 411343 T4
flz)= T—I_T(m_ﬁ)_T((m_ﬁ) Ty (m—ﬁ) +T((m—ﬁ) +...




3. Find the angle between a diagonal of a cube and one of its edges.

The simplest way to do this is to choose coordinates so that a diagomal can
be represented by i+j+ k, and an edge by i. Then
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4. A block of polyurcthanc with a mass of 100 grams is dragged up a frictionless incline of
30° for a distance of 50 ¢cm. How much work is done by the gravitational foree during
this motion?

Let F = mg(—k) be the gravitational force, and | the path. Then W =F-
1 = mglcos(120°) = —mgleos(n/3) = —(1/2)mgl = —2.45 x 10°ergs. That’s how
much ‘‘help’’ you get from the gravitational force.



5. A wind is blowing from 315° (NW) at 15 knots. A pilot is following a hecading of 270°
(W) at 150 knots. What is (a) truc course (ground track), and (b) ground speed? (1
knot = 1 nautical mile per hour.)

Choose coordinates so that the vectors are w = {15, —15} and A= {-150,0},
then t = w+ h = {-135,-15} = —15{9,1}. Ground speed equals the magnitude
of this vector : +1f-t = 15482 =~ 15 -9 = 135 knots. The course iz (to
within a degree) 258°.

6. An airplanc is in a constant specd turn with the wings banked at an angle of 8 with
rcspect to horizontal. How many “Gs is the pilot pulling”?

Choose coordinates so that the gravitational force is F = —j (note the question
assumes the scale is mg). The lift force is L = L{sinfitcosfj). Setting
vertical components equal results in the equation

Leos=1.

Thus ‘‘pilot is pulling sccf Gs’’.



7. Find a paramectrization and the cquations in cartesian coordinates for the line through
the points with cartesian coordinates (3,1, —1) and (3,2, —6).

Parametrization is r{t) = (3,1,—-1)+¢(0,1,—5). In component form

3
= 1+t
z = —-1-10&

Eliminating ¢t results in 2 =3, —-5(y—1)=2+1.

8. Find the cquation of the planc with x-intercept @, y-intereept b, and z-intcreept e.

(z/a) + (y/b)+ (2/c) =1



9.

{(a) Find two unit vectors orthogonal to bothi+jand i—j+ k.

(b) Describe the action of multiplication by 2 — 2¢ for numbers in the complex planc

(Hint: Writc in polar form). What is the corresponding action of multiplication by

the complex conjugate of this number?
Cross product, (i+j)x(i—-j+kl=-ixj+ixk+jxi+jxk=i—j—2k is
orthogonal to both.
2—2i = /2", so multiplication means scaling by a factor of V2 and rotating
counter-clockwise by an angle of 45 degrees. Multiplication by its complex
conjugation would be rotation in opposite semnse.



10. Consider the function
8rhel™5

F = Gemmy 1

(Here, A = 6.6262 x 10732 J 5, ¢ = 2.997925 X 10® m &1, k = 1.3907 x 10-23 J/K.)
What would be a good approximation to f for T large? Explain how you would put the
graphs of f for the following values of T' (in K) on the same plot: 3400, 5700, 6400, 9200.

By Taylor’s theorem (actually just the linear approximation},

e$—1=m+m2/2+...

so that
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for kT large. Thus, f(A\)~ ST‘ET for Tlarge. Since the magnitudes of the

various function differ by orders of magnitude, you must use a log scale or
a log-log scale.



