
Math 303: Quiz # 2
Spring 2020

o \Vrite yottl'1Ii'rIrIo ancl Strrclent ID rnrnber iu tlrc space provitlecl br-.low iind sigri.

Name, Last Name:
ID Number:

Signature:

o Yotr have 75 rrrinutes.

o Give details of your response to each problerrr. You will not be given any credit, if it
is not "t"T.'.":.i":i1"::::l::111"J..l'-"::'*'* 
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1 (10 poillts) Let ,f : lR:l + R.:rncl / ' 
R'' -+ lR be functions with contirluous second

p:.rrtial clerivatives. Usc the propertics of 1,lic Levi Civita syrnbol ,i.jt to cxpress

V x (V/ x Y.q) in the fr,irm, a(p+VJ. V)V.q + 0@+Yll.V)V/, where r,y

:rrrcl 1l :lrr: rcul ttutrtbers, p an<1 11 are scalar firnr:tions, ancl frtr every rrectrtr-valucd
frrrrctinns F : lR.:r -+ lR3 a,ncl G :lR.:r -+ R', (F.V)G': Il_, F,i0.1G, arrtl d1 ,: ll.
Firtd e, ,'), p ancl q.
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2 (l0lroints) Finrl all real rmmbers a, such thert tire firnction ./ ' 
lR' -+ lR rle{inerl

l:y f (:t:,'y,z)::i2+o:ry*2y'2*2/2 -xi+2'a-4z hasnlocalrninirnunrirr1R.3.
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3 (15 points) Use the method of Lagrange multipliers to find the minimum and
maximum values 3r - y - 2z attains on the sphere deflned by ,, + y, + z2 : l.
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4 (L0 poirrts) Let F : lR2 + lR2 be dcfinrlcl by

F(r,y) : [.'"(g*sin ,'') - y']i+ (.," - cos2y+r;3);.

where ;r arrd :y are Cartersian cocirclinatcs, ancl i :ln<l j :rre unit vectors point_ing

alcing tlic positi\re rr- ancl 37-axcs. Evahratr: .f.F.dx, wherr: C is the counterckrckwise-

orierrterl brmnrliiry of the li:rlf rlisc derfincd bv { (,r.t/) € IR' l'y 20 k:r2+,y'<7},
arrd x:: lti +y j.
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