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MAT 2322A - Final Exam 2
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1. Which of the following expressions corresponds to the integral / / f(z,y) dz dy with
o Jo

order of integration reversed?
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2. If f(z,y) is a differentiable function such that V f (1,2) = 7, only one of the following
curves can be the level curve for f through the point (1,2). Which one? f JL ( )
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3. Consider the parametrized curve 7(t) = ti+t2j + 3k, t ¢ [1,2]. Which of the following
expressions leads to the total arclength of this curve?
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4. Consider the surface which corresponds to the paraboloid z = z2 + y? between the planes
z =1 and z = 4. Which of the following expressions leads to the total area of this surface?
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5. If C is the straight line segment starting at the point (0,0) and ending at the point (1,1),
and F(z,y) = zyi+ y?j, then which of the following corresponds to the value of the line

integral / F.dr ?
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6. If f(z,y) = z? + y?, then which of the following numbers corresponds to the global
minimum value of f subject to the constraint z2 + 4y2 = 1?
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C. That global minimum value does not exist
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7. Which of the following vector fields is conservative? - . {
A J
A F(z,y,2) =yzi+z2] +zyzk :
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8. If S is the dlSk z? + y* < 1, z = 1 oriented upwards (i.e. unit normal parallel to k)
and F(:z: Y,2) = Ti+ yi+ zk then which of the following corresponds to the value of the
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9. Consider the two-dimensional region D dravvn below whose boundary is the oriented

curve C, also drawn. Let F(z,y) = P(z,y)i + Q(z,y) J be a vector field with continuous
partial derivatives. Then which of the following equations corresponds to Green’s theorem?
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10. If z = f(z,y) and = = z(u,v), y = y(u, v), which of the following formulas corresponds

to the chain rule for the partial derivative 8_z?
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11. Consider the vector field F(z,y) = (2zy+1) i+ (22 +1) j. Show that the vector field is
conservative, and then find a scalar function f(z,y) such that F(z,y) = Vf (z,v). Finally,

compute
/ F. dF,
c

where C is some continuous curve that starts at the point (0,0) and ends at the point (3, 1).
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12. Consider the vector field F (z,y,2) =2yi+3z]— 22 k.

(a) Compute the curl of F', i.e. compute V x ﬁ(x, Y, 2).

(b) Using Stokes’ theorem, compute the line integral / F - dF, where C is the circle

c
z? +y? = 9 in the plane z = 1, onented counter-clockwise when viewed from above.
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13. Consider the vector field F(z, y, Z2)=(y—x)i+(z—y)j+ (y —z) k.

(a) Compute the divergence of F, i.e. compute V - F (z,y, 2).

(b) Let E denote the solid cube 0 < £ <1, 0<y < 1,0 < 2 < 1, and let S denote
the surface which is the boundary of E, oriented outwards. Use Gauss’ divergence

theorem to compute the flux integral / / F.dS
s
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3
14. Find and classify the critical points of the function -3-:3— +4* — 3z — 2zy.
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15. Consider the solid region E which is bounded below by the cone z = /22 + y? and

bounded above by the hemlsphere z = 4/4 — 22 — y2. Suppose this solid has a mass dens1tyq}————=x;—£
given byG(z, v, 2) = (2% + v + 2%)%. Find the total mass of this solid. 7 27
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16. Consider the scalar function f(z,y,2) = 4z. Compute the surface integral / / fds,
S
where S is the portion of the cone z = /2 + 2 that lies between the planes z = 1 and

z=4. -
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