CALCULUS II, SPRING 2013, MIDTERM EXAM 2
SOLUTION KEY

Name:

Student No:
1 2 3 4 5 6 7 8 9 10 11 TOTAL
/15 /5 /10 /10 /10 /5 /5 /5 /15 /10 /10 /100

1. (15 pts) Find the Maclaurin series representation of f(x) = In(1 — x). For what values
of x is the representation valid?
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2. (5 pts) Find the vector projection of a onto b if a = (4,2,0) and b = (1,1, 1).
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3. (10 pts) Sketch the contour plot (level curves) of the function f(x,y) = 3x% + y for
k=0,1,2.
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4. (10 pts) Find the length of the curve represented by r(t) = (ef, etsint, e*cost) between
the points (1, 0, 1) and (e?7, 0, e2%).
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5. (10 pts) Write the parametric equations of the tangent line to the curve represented by the
vector function r(t) = (vt, 1, t*) atthe point (1, 1, 1).
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6. (5 pts) Find cosine of the angle between the two planes:
2x+y+z=0and3x—y+2z=0
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7. (5 pts) Find the partial derivative fy,, for the function f(x,y) = e*” 2
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8. (5pts) Let z =In(u® + v*), where u = t* and v = t2. Compute dz/dt.
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9. (15pts) Let f(x,y,2) = xz + e¥*".
(a) Compute the gradient Vf.
(b) Find the directional derivative at the point (x,y,z) = (0, 0, 1) and in the direction of
u=0 32
(¢) Find the direction for which f(x, y, z) increases most rapidly at the point (0, 0, 1).
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10. (10 pts) Find an equation of the tangent plane at (x, y) = (1, 3) to the graph of
f(x,y) = xy? — xy + 3x3y.
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11. (10 pts) Find the critical points of f(x,y) = x? + y% + xy + 9x. Identify them as a local
minimum, local maximum, or a saddle point.
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