MAT 1322B, Winter 2005 Professor: Venanzio Capretta

MIDTERM TEST 3, version A

Solutions



1. [2 points, 8.6 #8] Find a power series representation of the function:

3x

o) =15

A. ZZOZO(%)":E% B. Y2 6mantt CL Y 3%x2"+2

D. Y00 3. 2mgntl B Y% Bl py 9. gng2ntl

n=0
1 - 2\n G n,.2n
T =2 ) =) 2
n=0 n=0

3 oo
n=0



2. [2 points, 8.8 #13] Let f(z) = v/1 + 22. Evaluate £(%)(0).
[Hint: Use the binomial series to find the Maclaurin series of f(x).]
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f(z) = m =(1 +x2)1/3

By the Binomial Series we have:
— (1/3
1/3 _ n
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n=0
So we have:
flx)=QQ+2?)? = i 1/3 "
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But we also have, by the Maclaurin series:
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6 — 223 from the two formulas must be the same:
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The coefficient of the term x
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3. [2 points, 11.3 #55] Let f(z,y, 2) = xe**sin 3y. Determine the partial derivative:
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A.6e**cos3y B.x3cos3y C. 5e2* cos 3y

D.5e*cos2y E. —6e**sin2y F. — xze3*sin2y

g—ﬁ = 2xe** sin 3y
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4. [2 points, 8.7#23, 25 ] Find the Maclaurin series for the function:
f(z) = / t2e3tdt
0
[Hint: First find the Maclaurin series for g(t) = t%e3!.]
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5. [2 points, 11.3 Lecture] Consider the wave equation:
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Which of the following is a solution for every value of a?

e
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A.z=In(azx)siny B.z=e%Wcoszx C.z=asinzcosy

D.z=¢e""% E. z=e*™7Y

The only correct solution is: z = e**~Y.
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None of the other functions satisfies the equation.
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6. [4 points, 11.1 #23] Consider the function:

12 y2
flz,y) = Z"‘j

(a)[2 points]. Sketch the contour map of the function, using at least 3 level curves (with labels).
We choose the level curves for z =1,z =2,z =3

22 g2

1= Tty ellipse with semiaxes 2 and 3
22 g2

2= T + ) ellipse with semiaxes 2v/2 and 3v/2
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3= T + ) ellipse with semiaxes 2v/3 and 3v/3




7. [4 points, 11.3 Lecture | Consider the following function of two variables

fla,y) = zye® + e
(a)[2 points] Find the partial derivatives f, and f, at the point (1,0).

[z = ye*® 4 2zye®® + 3 4 3xyedY fo(1,0)=1
fy = ze® + 3z%e>Y fy(1,0)=¢*+3

(b)[2 points] Find the second partial derivatives frz, fyy, foy-
few = 4ye®® + daye®™ + 6yeY 4 9ay eV

foy = e?® 4+ 2xe** + 6xe3®Y 4 9x2ye3™Y
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MAT 1322B; Winter 2005 Professor: Venanzio Capretta

MIDTERM TEST 3, version B

Solutions



1. [2 points, 8.6 #8] Find a power series representation of the function:
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2. [2 points, 8.8 #13] Let f(z) = V1 + 3. Evaluate £()(0).
[Hint: Use the binomial series to find the Maclaurin series of f(x)]
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F@) = V1+a% = (14252

By the Binomial Series we have:
= (1/2
1/2 _ n
(1+z)/*= Z < . >x
n=0
So we have:
fla)=(1+2%)? = i L/2) o
n=0 n

But we also have, by the Maclaurin series:

n

> f(n)
n=0

6 — 232 from the two formulas must be the same:

5= (7)

The coefficient of the term x

9 (0) = 6! (142) = 6!% = —90



3. [2 points, 11.3 #55] Let f(z,y, z) = xe3* cos 2y. Determine the partial derivative:

o3 f
0xdydz’

A.6e* cos3y B.x%cos3y C.5e2* cos 3y

D.5e%**cos2y E. —6e*sin2y F. — ze®* sin2y

% = 3xe® cos 2y
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4. [2 points, 8.7#23, 25 ] Find the Maclaurin series for the function:
f(z) = / t3e?tdt
0
[Hint: First find the Maclaurin series for g(t) = t3e?!.]
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5. [2 points, 11.3 Lecture] Consider Laplace’s equation:
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Which of the following is a solution for it?

A.z=Inzsiny B.z=¢e""Y C(C.z=sinzcosy

D.z2=eYcosz E.z=¢""Y F. 2= cos(z+y)

The only correct solution is: z = e¥ cos x.
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None of the other functions satisfies the equation.
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6. [4 points, 11.1 #23] Consider the function:

(a)[2 points]. Sketch the contour map of the function, using at least 3 level curves (with labels).
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We choose the level curves for z =1,z =2,z =3
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ellipse with semiaxes 3 and 2
ellipse with semiaxes 3v/2 and 2v/2

ellipse with semiaxes 3v/3 and 2v/3

(b)[2 points]. Sketch the 3D-graph of the function.




7. [4 points, 11.3 Lecture | Consider the following function of two variables

fla,y) = zye® + ye*™
(a)[2 points] Find the partial derivatives f, and f, at the point (0,1).

.fa: — y€2y + 3y2€3$y fw(ov 1) — e2 +3
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(b)[2 points] Find the second partial derivatives fyz, fyy, foy-
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