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Solution to Assignment 4
MAT2322, Winter 2012

1. (2 marks) LeB be the solid bounded by the surfagesx?, y = JX,z=0, andz= xy. Find
the triple integral”j xyzdV.
B

Solution The base of the solid is the regdrbounded by = x* andy = Jx,0<x<1, onthe
x-y plane (i.e.z=0). Hence,
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2. (2 marks) LeB be the solid between the parabolpid x* + y* and thex-y plane, inside the
cylinders? +y* = x in the first quadrant. Find the triple integd}ﬂ\/x2 + y*dV by cylindrical
B

coordinates.

Solution The base of soliB is the upper half of the circle centered at (1@)2with radius 1/ 2
in thex-y plane.

This region specified by cylindrical coordinate®is {(r, 8); 0<r < cosf, 0< < 71/ 2}.
Hence, lettings = sin 6, we have
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3. (2 marks) Le€ be the curve(t) = (sir't, cos t), 0<t < 77/ 2. Find the line integra_fc xyds.

You may need the following identity:
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This is obtained bysiné?cosﬁ:% sin(@ ),siﬁé’:% @ cos@ )),cﬁ@z—; H1 co8(2.

Solution x(t) = sir’t, x'(t) = 3sirf t cod. y(t) = cos t, y'(t) = -3 cogt sint.

(X'(0)? + (y'(1))* = 9(sirf t cos t + codt sirft) = Osirft cog t.

JOXB)? +(y'(1)? = 3sint cos.
J' X ds:J'mzsin3 tcos t(3sint cos Yt= Jémz sht chadts — 77
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4. (2 marks) Consider cun@ r(t) = (€' cost, € sint, €), 0<t< 1, and vector fiel&F(x, y, 2) =
(X, Y, 2. Find line integralLF [dir .

Solution LFE}Ir :I;(é cost)d(e cos ¥ (& sint)d (e sint} ‘e d«:J';ZeZt dt= € -1.

5. (2 marks) Consider the vector filtk, y) = (2xy + cosx, X° — siny).
(&) Show that this vector field is conservative.

(b) Find the general potential function of thisldi.

Solution (a) Sinceai(2xy+ COSX)= 2><=ai (X — siny/, this field is conservative.
y X

(b) f(x, y)=.[ (2xy+ cosx)dx= X y sinx o y.

of (x,y) _

oy X*+g'(y)=X-siny, g(y=-siny, o Y= cosy ¢

The general potential function of this vector fiedd (x, y) = X%y + sinx + cosy + C.



