University of Saskatchewan )

Department of Mathematics and Statistics
Math 223 (05, G.Patrick) “>C

November 21, 2005 Test #2 90 minutes

This examination consists of two parts. Part A contains short, routine questions, which
you should answer fully but succinctly in the space provided. The questions in Part B
are more difficult, and some are designed to challenge you. Fully answer all questions
of Part B in the space provided.

You should complete Part A rapidly, and save at least half your time to answer the
questions in Part B. Part A is worth 30 points and Part B is worth 20 points. Remember
to print your name and student ID in the spaces provided in both Part A and Part B.

The points for each problem are indicated in the right margin.

Permitted resources: none. No books, no notes of any kind, no calculators, no electronic
devices of any kind.

This is a midterm test. Cheating on an test is considered a serious offense by the
University and can be met with disciplinary action, including suspension or expulsion.
Candidates shall not bring into the test room any books, resources or papers except at
the discretion of the examiner or as indicated on the examination paper. Candidates
shall hold no communication of any kind with other candidates within the examination
room.
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PART A. Fully answer the following questions in the space provided.

Question A1. Using the method of Lagrange multipliers ﬁnd all critical points of the function 3
flz,y,2 ) = z — y + 2 subject to the constraint 2 — 6zy + y? — 2 = 0.
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Question A2. Using differentials, estimate the value of In(1+sin(2z+y)) whenz = .1 andy = —.1. 3
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Question A3. Calculate, up to and including terms of order 2, the Taylor series of the function 3
_ 1+siny
— at (z,9) = (1 7r)
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Question A4. Calculate the value of the double integral / / zy? dA where R is the region 3
R
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R={(z,9)|0<2<1,0<y <2}
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Question A6. Calculate the double integral / zy dA where R is the interior of the triangle which 3
R
has as vertices the three points (0, 0), (1,0), and (0, 1). / /
(0,0), (1,0), and (0,1) (1-xY I-x)
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Question A7. Reverse the order of the iterated double integral / / sin(e’2+93) dydz. Do
-1Jo

not evaluate the integral. / Y <« 9 -
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Question A8. Let R be the region in the first quadrant z > 0,y > 0, between the lines y = z and
y = v/3z and between the circles z2 4+ y? = 1 and z? 4 y? = 4. Using polar coordinates, write the

ln(:z: +y) dA as an iterated integral where the radius is integrated first and the angle is

integral
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Question A9. Calculate, but do not evaluate, a double integral corresponding to the area of the
surface of z = In(zy?) above the region {(z,y) | 1 <2< 2,1 <y <2}.
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Question A10. Calculate the triple integral / / / (z + 2yz) dV where R is the region
R

R={(z,9,2)|0<2<1,0<y<1,0<2<1})
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Math 223 Test #1 PART B (05, G.Patrick)
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Print your name and student ID here:

Question B1. Verify that z = 1,y = 1,u = 7/2,v = 0, z = 0 satisfy the equations H 5

z? — ycos(uv) + 22 = 0,

z? + % — sin(uv) 4 22% = 2,

zy —sinucosv + z = 0.

Given that these equations define z, y, and z as functions of u and v, find the partial derivatives
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Question B3.  The normal line of a surface f(z,y,z) = 0 at a point is the line through that point
which is perpendicular to the tangent plane to the surface at that point. Where does the normal

line to 22y + y?2 = 0 at (1, —1,1) intersect the plane z + 2y — 2 = 47
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Question B4. Reparametrize the curve

r(t) = (e* cost,e'sint, e)

by arc length. Measure the arclength from one particular point of your choice, and in one particular

direction of your choice.
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