
McGilt UniversitY

Department of Mathematics and Statistics

L,IATH 314 ASSIGNMENT 1

[)rrt, : .]iutu;rr1' 28. 2016

lu exarnples 1, 2, and 3 find the volume of the solid of revolution obtained by rotnting tlte arei-r

lr6rruclefl by t[e curves about the line indicated. Problems to submit 1, 6, 10, 13, 1'{. 15, 17, 19

trrr<l 22.

!) =,t2 -2,'a = 0 about g: -1. Consider only that palt above '!l: -L.

o :1r2 - ll, t: -2, 'fi = 2, y - -1, about a: -2

il. r= J40TW. r-20y_')4, U:0, about a:0.
Note: Ex. 2 and 3 )'ou may leave the alrswer in each case as surns of single Riemaln itrteg^r'als.

4. Finrl the area corlmon to the two circles *2 + y2 : 4, 12 + !J2 : 6e:. Do this problern in

both cartesian and polar coordinates.

5. Evaluate
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Obtain the centroid of the disk segment 12 + a2 < 2, r ) 1.

Firrd the volurne of the region lying inside the circular cylinder :x2 + y2 : 2'y and inside the
ptr,rabolic cylinder z2 = ?).

A volcano is represented by the surface z: he-Ct#t:,z ) 0. After atr.et'trptir,n irr

rvliich a volume V of lava adheres to the mountain it has a similar sha,pe. Find the 1;crcettt;rg<l

change in the height of the mountain, i.e., express (t#) 100 in terrns of V ancl h1. Hint:

Trnrrsforrn to polar coordinates with 0 < 7' < oa.
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between the surfaces 12 + y2 + 22 :2a2 atttl : : '',- 
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Firr<l the rrroruent of inertia f, (about the z axis) of the region boutrrleri l;--v the pirrilbr:loi,i

r : ,r2 * y? arxl the plane z : 1 if the clensity is proportional to the distancc fi'ottt the : irxis.

Firr<l 1. for the region bor.rncled by the cy,linders * + y2 : L, t] * li :,1 arr<l the plarres

: : 1. ::0..r:0 antl; - y. Assume coustant density Thkc.y ) 0.

Firrd the volrrne tr.utl the cerrter of the ma^ss of tlte region bouttcletl tr-v llte t'otte

" = Jr'W tnri tlte paraboloid z = :,t2 + y2. Assume constant derrsity.

Firtti the cetttet' 0f ma''s of the tttriforrn solid bo*nded llir the surfirt'r's'

.,"2 + !t2 = 2t:. z = .tPTT. z : 0. Asstttne cortstallt tlettsitv.
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l{. Find the volume generated by revolving the legion in t}re first qrraclraut txnrucle<l b-y the
parabolas y2 :'t,y2 :8*,12 : U,12 :8y abont the r ocis by transfonlritrg rrrordinates.

lr. Evatrra ,.* f ' f '-'"* (,ffi) d,r- dy by transforming coordirrare;JoJo \

16. Evlhtrrte

ll."u,t(ry)l *'[(?)]*
where ft is the region bounded by thelines r -A:0, r* A:2, anfl y:6

, 17. Consider the region in the first quadrant of the ry plane bounded by the hvperholas
:ug : I, rU- 9 and the lines y : fi,'U: 4r. Evaluate

ll^ltl'". u'nldndY

L 
rB. Evalua ," l: l: L"-@2+2v2+3"') 

d'rdudz

botrnded by the six plaues z : l, z :2, A :0,
. JJJD\r,'1-y'1-.)-

U:z.r:0.ande:!*2.
, 20. Find the volume of the region bounded by the paraboloid :x -- A2 * 2;2 anrl the partrbolic
i,, cylinder r:2-y2.

21. (a) Obtain 14 methods to find the volume of a sphere of radius a and evaluate iu each cilse.

(b) Sarne as (a) for a flat circular cone of height I/ and radius a. anel evaluate 11 of ihern.
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