Final

NAME:_ o to g e {0 la la iq in@

RULES:

e You will be given the entire period {1PM-3:10PM)} to complete the test.

® You can use one sheet of paper for formulas. There are no caleulators nor
those fancy cellular phones nor groupwork allowed. Each problem is worth 10
points, and partial credit is awarded.

e Show all of your work. Correct answers without sufficient work will be worth
nearly nothing. Also the more work you show, the easier it is for me to find
your mistakes and possibly give you more points.

¢ Be clear what it is that you want graded - if there a multiple solutions I will
grade the first one.

¢ Good luckl!!
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#1. Find the rank and determinant of the following matrix. Also state whether

or not it has an inverse.
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#2. Find det({AB)T A~1) if we have:
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#3. For what s and ¢t are the following three vectors linearly independent?
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#4. Find the general solution to the following differential equation:
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#5. Find the general solution to the sysiem of differential equations:
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#6. Find the series solution about the point x == 0 to the following differential
equation up to the 2° term and satisfying the initial conditions y(0) = 2 and
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#7. Compute the following line integral around the circle radius 2 centered at
the origin in the counterclockwise direction:
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#8. Let 5 be the surface around the round sides of the cylinder cut out by
% 4 2% =0, x = 0, and = = 2 (meaning not including the flat top and bottom
circles). Compute the flux integral [ [ F- ndS if F = (22, y + ze*, cos 2y)
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#9. Let C be the curve formed by the intersection of the plane z = ¢+ 2y + 10
and the cylinder 2% 4 ¢? = 1 traversed in a counterclockwise direction when
looking down from the positive z-axis. Compute the circulation integral §, F-dr

o F = (267, 325, — 19 + 7).
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#E. (EXTRA CREDIT) This problem is worth NO POINTS. You must finish
the rest of the exam before you attemps #. It will be used as an extra consid-
eration when assigning your final overall grades.

a. Show that the usual dot product v - w of vectors v,w € R™ can be ex-
pressed as a product of matrices, thinking of v and w as n x 1 matrices. Hint:
Use a matrix transpose!

b. Show that the length |lv|| of a vector v can be expressed in terms of a dot
product {and thus can be written using matrix products by above.)

¢. Recall that an orthogonal matrix 4 is a matrix such that AT = A=, Show
that such an A preserves the lengths of vectors and the angles between two
vectors (use the previous two parts.) More precisely show |[Av]| = ||v|| and
the angle between Av and Aw is the same as the angle between v and w, or
equivalently that the cosines of these angles are equal. {You might want to show

the lengths first.)
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