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Midterm 2

UCLA: Math 32B. Winter 2017
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v(p.0.0) = psinfsin
Z(p,o,‘) = POOs O

The Jacobian for the change of coordinates is J = p? sin ¢.
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1. Let £ be the solid region defined by
iy s <a, 29,220,

for a fixed constant a > 0. Suppose the region has a constant mass density oA d(z2.y,2) = 1.
(a) (2 points) Express the total mass of £ as an iterated imtegral.
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(¢) (3 points) Express the coordinates of the center of mass of £ as an iterated triple integral.
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(d) (2 points) Find the z coordinate of the center of mass.
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2. Consider the helix C, given by the parameterisation

r(t) = (cost,sint, —l—t) t € |0,4mn],

27

so that C is oriented with the z coordinate increasing.

(a) (4 points) Compute the length of C.

¢ (&)= (-smbz e, 317’)
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3. For this question consider the vector field

o |
F(z,y) = = u(r’ = 1),2(r" + 1)),

where 7 = /x? 4 y?. This vector field is defined everywhere apart from the origin.

(a) (4 points) Is F conservative on the domain described above? Justify your answer.
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O (b) (1 point) Give a domain on which F is conservative.
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~ where C is the ellipse L’-”-gg— +y*
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(a) (1 point) Indicate on the above graph. the orientation of the curve,

(b) (4 points) Let A and B be the circles, radius { and center (1,0) and (—=1,0) respectively, both |
oriented counter clockwise. Suppose that

P o 48

E.dr=2 and /‘E‘dl‘ = ],
| A JB

: What is [, B - dr? Justify your answer.
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9. Th d is Noah’ : :
e hyperboloid is Noah’s favorite surface. It is given by the equation z2 + 32 — 22 = 1.

(a) (3 points) Find a parameterisation

G(s,0) = (z(s,8),y(s,6), 2(5,8)) (s,8) € R x [0, 27] j—

for the hyperboloid. Hint: Let » — s.
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(b) (5 points) Express the surface area of the hyperboloid between z = @ and z = —a as an iterated
integral. U‘M
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(¢) (3 points) Calculate the surface area,
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