Midterm 2
UCLA: Math 32B, Winter 2017

Instructor: Noah White
Date: 27 February, 2017

e This exam has 5 questions, for a total of 40 points.

e Please print your working and answers neatly.

e Whrite your solutions in the space provided showing working.
e Indicate your final answer clearly.

e You may write on the reverse of a page or on the blank pages found at the back of the booklet however
these will not be graded unless very clearly indicated.

e Non programmable and non graphing calculators are allowed.

Name: S S l U"\- \-CJYNB .

1D number:

Discussion section (please circle):

Day/TA | Ben | Gyu Eun | Robhie
Tuesday 3A 3C 3K
Thursday | 3B 3D 3F

Question | Points | Score
1 9
2 8
3 7
4 )
5 11
Total: 40
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Here are some formulas that you may find useful as some point in the exam.

(NSl

fcoszz dz = - (z + cosz sin)

/sinzm dz =

. 1.4
sinzcosz dx = 3 sin® x

(x — cos x sinx)

b | —

Spherical coordinates are given by

z(p,0,¢) = pcosfsin g
y(p,0,¢) = psinfsing
Z(Pa o, {]5) — ,OCOS(,‘f)

The Jacobian for the change of coordinates is J = p? sin ¢.



UCLA: Math 32B Midterm 2 Winter, 2017

1. Let £ be the solid region defined by

P4y’ 422 <a, =y,220,

for a fixed constant a > 0. Suppose the region has a constant mass density of §(z,y,z) =1
(a) (2 points) Express the total mass of £ as an iterated integral.
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(b) (2 points) Find the total mass of £.
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(¢) (3 points) Express the coordinates of the center of mass of £ as an iterated triple integral

Ch = Mlm 'Sgsa(*"ﬁ'*‘\ oAV

SR T
S r g L
o}h. ( Co§&5in€‘.\) Sm@&mé} c.cs¢)' smc(J o%ﬂ
v j‘i & () j f \ g ? olﬁcl?!

(d) (2 points) Find the z coordinate of the center of mass.

CM,, = 3,1 f fr Some cord oxj)é)aagb
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2. Consider the helix C, given by the parameterisation
. 1
r(t) = | cost,sint, Eq?t t € [0, 4],

so that C is oriented with the z coordinate increasing.

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

EwS\\A = ‘[eleks = ghﬂi-tx’tmou
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(b) (4 points) Compute the work done by the field
F(z,y,2) = (2%, 2y2%,22(x + y?) — e?)

on a particle constrained to move on the curve C.

Note dlal 33(:}, -9 F, = by -bye =6
6)53 "QEFi = dE -2 =0
o,F, —ng, - 6-0 = O
So E s COY\SQ-Y‘\jO.'\‘I\/Q, ('\-l- 03 gl_o__-g Cn Rl wk\\.c,L
is S‘\\N\?\\j CoNn, 5
\J‘; E:V‘-g . £= Xt o« M(\.}i)
= \j’i‘»c R{x2)

= %l(x-nﬁ"\—-ﬂl +')f(x 5\
o W& caw —\G&k& :gz lL(x-k-ﬁ")-e,%
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3. For this question consider the vector field
1 :
F(I: y) = Fj(y("‘nz - 1)1 :‘E(T2 + 1))?

where © = /&2 +y2. This vector field is defined everywhere apart from the origin.
(a) (4 points) Is F conservative on the domain described above? Justify your answer.

We daeck. g F.de whe € o dua unit cvde w/

—;\)U\' @ O"‘“Q-v\-)(cklﬂ‘\"cw.
I ('\'3 = (CO\ ‘\ , S\.\m -\.\ '{G[C) ')_"“-l

\N)\\é\) __V_"(-\-\: (—s;n 1:)C_c>'>-\\

So \f\ojr COY\SQX‘\JOJQ\\JQ,\

(b) (1 point) Give a domain on which F is conservative.

X 20O
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(c) (2 points) Calculate the line integral

F -dr
c

where C is the ellipse e ) + y? = 1, oriented in the counter clockwise direction.

C e Qv‘rln\re\\j i AU Qlovaeann {)L>O-%
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4. In this question assume that E is a vector field defined on the whole plane, apart from the points (£1,0).

The function r(t) = (2 cost,sin 2t) for t € [~Z, 37| defines the curve C on the graph below

Alse Cur\(g_) =

Yy
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,/ \g\\ /// ™
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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 3, and center (1,0) and (—1,0) respectively, both
oriented counter clockwise. Suppose that

/E-dr:Q and fE-dr:l.
JA B

What is fc E - dr? Justify your answer.
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5. The hyperboloid is Noah'’s favorite surface. It is given by the equation 22 + y? — 2% = 1.

(a) (3 points) Find a paramcterisation
G(s,0) = (z(s,0),y(s,0),2(5,0)) (s,6) € Rx [0,27]

for the hyperboloid. Hint: Let z = s.

e Whuen 2 =S P lWes on

Y 41/&& UCL\A- KI-‘.SL: SL+\ So

8 B= G(S,G): (Js_‘:c.:,s@r_' \E:\St'ﬂe) g)

XV

(b) (5 points) Express the surface area of the hyperboloid between z = a and z = —a as an iterated
integral.

SA = “Si dS = SIDll N(s &)l &ASQ RS ®=[—Q,a]x[0-lr1
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(extra working room for part (b))
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(3 pomts ) Calculate the surface area.
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This page has been left intentionally blank. You may use it as scratch paper. It will not be graded unless
indicated very clearly here and next to the relevant question.
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