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MAC 2313 (Calculus l\-4ry
Test 4, Monday April 20, 2015

Name: PID:
Rernernber that no documents or calculators are allowed during the test, Be as precise as possible
in your workl you shall show all your work to deserve, the full rnark assigned to any question;
answers without any explanation won't get any credits. Do not cheat, otherwise I will be forced
to give you a zero and report your act of cheating to the University Administration. Total :65
points.Good luck.

1. l12l Use cylindrica,l coordinates to find the volume and centroid of the solid bounded below by the cone

23T
b) Can v,re use it to evaluate the line integral .[r@' +ln(l + e("'))) cla'+ r3(a4) dg, where C ls cornpos.ed of the
segrrenL of lirre julrring (4.0) to (3.i) and tlre segtrrerrt oI line joinirrg (3.]) tq (U,1)? Clearly explain your a]rswer. n
lrur tlo rrot evaluaLe tlre lirre int,egral. |'Le. lLq,4-h2\r4 J-? --; fura^h- <e --4. O- L'r*ne*x^7
aA'f&.s.*A-aQt z^**116g{"" -<L 1..t" p4,^<". B,.{ /1s c:-.,.tst'. €z4-"/:t 
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3. [f0] a) Use the divergence theorern to find the Ilux O of the vector F(r,y) : ,? + lli + ,l across o if o is
tlre surface of ttre solid G bouncled above by the planei z:4and, below by the cone z: 1/F ayz with outward
otientatiol.,2d;v*F7ry,t) = 2*(z-) '+-)502+J3Ck) : l+ t r-(:3 . *LaLn*#T, .,

{=$ i"*ls = tfat^rlv - $L=,4*,4 -q 
' t\zi re-"0- '- q -* 3 Jo- J o' J* r "/2./raa

= {'r {-k rt h *r\Jr = 6w ['2.'- {S!
= (;7 3z - +) = erf 3)= 6'-rz,-

b) Describe the portion of the sphere ,'+A'I z2 :4 in the flrst octant in terms of the parameters g and / r,vhere
(p, 0, d) are spherica,l coordinates
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4. [10] trvaluate the line lntegral: a) f"(r2 -lry)du -2rydg, where C is con:posed of.the line segment-from (0,0)
to (5,0) and the arc of the circle 12 *u2 :25 from (5,0

D-t\ €t ,,2;?,t" l-drl*" -;;r4;!'g,nu* -{'T';' - {'''= i
o+^ Y>,:i|-{4V &; ffil* ; 7ail,r*^rl,=={F;;ffi
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l#^,2 
LF"r,^yF -zxely = t?* {q:tz(-? ==ir:;=* trZ*Jf;Jrr

b) Evaluate the line integral f, ,,-*Ljds, where C is the liararnetric curve given Uv ?(i) : z.orr? +isintJIS-
o<r < "' dr 

= @ @ M-o,\l{z*{t-/... ( / ./)t'^.t@'*7/ tL+72* 4, r" t;ffi?={u+#*xi!*lt
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5. [15] Let F(r,a):(2rcos'g+e2')i -(r2sing+"-\?. a) ShowthatF,isconservative. b) Findapotentlal

function ,p for F. c) Evaluate the line integral 
lr\rr"or, 

+ e2')d,x: - (r2sing + e-o)d,E along the curve C

;;'^:;""; :;"*,-,'")' ) ;;:' :,;;,: :; =- D* r -.( ;- o -:l,u 
"l "'i^8 J7.^,-

L) til K = z*G=! + u'*, ?, = - r3i^Y - d' 
r.. - *znn, *d

t h{<gr^t< a') ..^rn t. x,' oir) ( = f8*;, t- tY/n 7 72na y +'*+ kt>)

fhf*-,*-_Xi'Ui,l; -.f, {- f i-i1) ,0 
= l*x\,^y't-t<tlv) =-XLlt^e-dJ,, bv(t)

St"' U'ry) = - e'y a^/ krv) -- {*dy/y = d?+C r' w< ^c^f e/*aor< c:<l
So locr y) = xZurrl o *". €e.^

.) L =o -* (&t, si;(a)q",o }t:,:- (.hot sritt )=@z, E)" Fk^cp'
('r ) =,e(#t E)-?b,,

6. [10] a) LetF(e, y,z):(3r2*2yz)i+(4a2-zxz)j+Qz2-2ry)L FinddivFuna.,rrtF.-i€ -/? e59 trT('f

dt',rF = e* (txz-y*)+ )j(Q:|zx->)+22(zz'-zxt) I =1'H *+-
z- 6x +sy+ +z I - @***t)

C+,JL(F- li it ,E t .-rrr)p_t_2tttt, I z-o + 4 *dLr*'7-' r r 
I ,, >y bz l= 1-z'+zt)t-?'1"$l T' E
I u*i-..r* 

-qvz'** 
z*-z-*t / :- g#'";;:)r-yx!rt*-*t?

b) Set up, but do not evalua,te, one iterated integral equat t6-t#surface integral [ ["zztd,S, where o is the
portionofthecylindevs2*U2:6inthefirstoctan!betweentheplanesz:0,2:4,A:eandr:3A.
Remember to include "a11 integration limits. =#
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