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[coszz dr = %(I+cos:csin:r)
.2 1 .
sin®z dx = E(I — cosTsinT)

1
/sinz:cos:c dr = Esinzz
Spherical coordinates are given by

x(p,0,¢) = pcosfsin@
y(p.6.¢) = psinfsind
2(p,8.¢) = pcosé

The Jacobian for the change of coordinates is J = p*sing.

Here are
some fi
ormulas that you may find useful as some point in the exam.
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(a) (2 points) E a—ii Suppose the region has a ant mass density of 8(z,y,2) = 1.
Xpress the total mass of £ as an iterated integral. T
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(b) (2 points) Find the total mass of £.
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(C) (3 poi
nts) Expr, '
bress 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. [t r

~ll PRI 2
2L v e

?LM—- \{7
- i 2~ 2 r [ 3
i —_ ¥ wd % d z!jd@
g a L J_, jro (; L3 o® Ay
—

g +Hr ‘
L\/Q e ‘\’ - ,.../’)4 Tl T B
th&/ r- \(’(‘H'(,- QAT il‘rf"* 1~ (242,9) Ef(' o

é’("«,;)'—i ~ v e \\

(Hrrle sb o unbemid )




UCLA: Math 328

Midterm 2

Winter, 2017

2. Consid ; .
er the helix (. given by the parameterisation

r(t) = (cost, sint, —}-t) t € [0, 4],
2

S0 — .
that C is oriented with the z coordinate increasing.

(2) (4 points) Compute the length of C.
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(b) (4 poj
( bonts) Compyte the work done by the field

—_— e —
F(z,y,z) = (22, 2922, 2z(x + y?) — €%)
on a : .
particle constrained to move on the curve C.
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3. For thj i
T this qQuestion consjdey the vector field

F(z,y) = ri.l(y(r2 —1).z(r* + 1)),

where r — \/m

This vector field is def A igi
(a) (4 —— eld is defined everywhere apart from the origin.
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(b) (1 point) Give a domain on which F is conservative.
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/F<dr
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: (c) (2 points)
|

Calculate the line integral
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whe i i - e dhect
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4. In this quest;
The fu1(11ctiol:0§]( é;SSume that E is a vector field deﬁned on the whole plane, apart from the points (£1,0).
(2 cost, sin 2t) for t ¢ |-~£ 7] defines the curve C on the graph below ik |_] o —
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{ (a) (1 point) Indicate on the above graph, the orientation of the curve. (Jra.~ & €vone
(b) (4 points) Let A and B be the circles, radius 4, and ceuter (1 0) and (-1, O) respectively, both

oriented counter clockwise. Suppose that ——

/E dr=2 and /E dr = 1.
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5. The hyperboloid is Noah's favorite surface. It is given by the equation AP =
(a) (3 points) Find a parameterisation )t |4
‘ .
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(b) (5 points) Express the surface area of the hyperboloid between ;-:1 and z = —a as an iterated
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(eztra working room for part (b))

(4 hrtdtrec 9
e
(c) (3 points) Calculate the surface area.
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