PRACTICE EXAM I
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1. Solve the differential equation

d
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2. (a) Use partial fractions to show that
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where a > 0.

(b) Solve the differential equation
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that passes through (0,4).
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3. (a) Show that
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for all z > 1.
(b) Use the result in (a) to show that
/ h ! dx
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is divergent.

4. (a) Find the equilibria of the differential equation

dy _

. (y—Dy(y +1).

(b) Compute the eigenvalues associated with each equilibrium and discuss the sta-
bility of the equilibria.
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5. Consider matrices

a=f ) w=[a) e[l

(a) Find the inverse matrix A~1.

(b) Compute tr(A) and det(A).

(c) Find the eigenvalues of A.

(d) Solve the matrix equation AX = B.

(e) Determine whether the matrix BC’ is invertible, where C’ is the transpose
of C.

(f) Compute D = A — BC’ and determine whether the real parts of both eigen-
values are negative.

(g) Compute the dot product B - C.
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6. Find the equation of the plane through (0, 0,0) and perpendicular to [1,0,0]’.

7. Solve the system of linear equation

3r—-2y+z = 4
dr+y—22z = —12
20 -3y+z = 7

8. Find the parametric equation of the line in the z-y plane that goes through the
given points (1, —3) and (4,0). Then eliminate the parameter to find the equation
of the line in standard form.
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