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Fill in the above clearly.

Do not tear any pages from this book.

Write your solutions in a clear, complete and logical way.
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MATH 248 Honours Advanced Calculus
1. Let f: R~ RbeaC! function and let

10 T+
10 u(z,y) =zyf < y) :
Ty
Show that u satisfies equation of the form
du ou
2 2
— 2=
Yo Yoy (z, y)u,

and find G(z, y).
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2. Let D be the solid cylinder > + 3? < a?,0 < z < h. Compute

/// z- B 3/2d:cdydz
D (22 +y%+(z — R)?)

where R < 0.
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Additional page for Problem 2.
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3. Let
2

2
10 D={(x,y> ””+§j—2s1}

and let f, g : D — R be two C! functions. Define two vector fields F' and G by
. : 0f 291\, (%9, ,99
F = g(x, i+ f(x,v)], Gl,y)=| == +2-=
(2, y) = 9@z, i+ f(z,y)j (z,y) <8 3y> + <3$ By J.
Find the value of the double integral

// F.-Gdxdy,
D

if it is known that on the boundary of D we have f(z,y) = z and g(z,y) = 1.
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Additional page for Problem 3.



MATH 248 Honours Advanced Calculus page 7 of 18
4. Using Stokes’ theorem compute
]{ (y2 — 2dz + (2% — a:z)dy +(z? — yz)dz
where + is the curve cut frgm the Boundary ofthecube 0 <2 <a,0<y<aq,0<2z<aby

the plane = + y + z = 3a/2. The path is traversed in a direction that appears counterclockwise
when viewed from high above the xy-plane.
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Additional page for Problem 4.
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5. The cylinder z* + y* = 2z cuts out a portion of a surface S from the cone z = +/22 + ¢2.
Compute the value of the surface integral

// (xy + yz + zx)dS.
S
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Additional page for problem 5.
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6. Let S be the surface described in the Problem 5 and let v be the boundary of S oriented
counterclockwise when viewed high above the yz-plane. Let

I= f(y — 2z)dz + (z — 2)dy + (x — y)dz.
¥

(@) [10 points] Compute I using an appropriate parametrization of .
(b) [10 points] Compute I using Stokes’ theorem.
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7. Using the divergence theorem evaluate the surface integral

10 //F-ndS’,
s

where S is the surface
|w—y+z|+|y—z+x|+|z—az+y[ =1,
n is the unit outer normal to S, and

Fz,y,2)=@—y+2)i+@y—z+x)j+(z —z+yk.
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Additional page for Problem 7.
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Additional page.



