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1. (5 points) Define
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Find all the isolated singularitis of f and identify each as a removable, a pole (give
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2. (4 point) Find the Laurent expansion of f(z) = (1 + z%)™' + (z + 3)7" in the set
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3. (6 points) Evaluate [ —L—df and [~ ¥, dr.
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5. (4 points) Assume

Tz +yny+z=10 (1)

where z = z(x,y) and z, and z, denote the partial derivatives of z with respect to z
and y. Make the change of variables r = z, t = y/r. Derive an equation for z as a
function of r and ¢. Use this equation to solve the equation (1).

z o,z 2. -2 .z -2, t
55 !'-"H**h’tr*ll.-[‘n) = & t r
- oLz ™ oz L o= oz, i
I}j'z‘r b'a* Yy E % v
T L,z =T +x2 =0.
3o T ‘313*=="'B‘, ‘EI-J LA T -
Hh“ 31 - —1_ Ii - = d.'_-.r- =3 ﬁ.ﬁl L r—- = = ﬂh‘- 3
dh_'r- r 7 Z ¥
T = C. Bk C cowd d Wh“ + . W
L
- L - kX ]
ZzZ = C(+) _!;C(_ )

6. (5 PﬂiﬂtS::lFiﬂd the smallest and IHIE'!‘.ﬂ. value of F = yz + 72 + = on the sphere 22 4+
P+im] | H’D
U"-'":j. L-T--aa h\"-ih"“br? 9 'F- =L#G 3 bt o w v BF
F“ll"'-t (2=, 2, Y4+ = A 2x,23.22) - TL k20 we
| F A
a..i "\:'..'} 1‘13 =3 jqi;ﬁ-a:;.‘ﬂ:.'ni?'!-';lfi 3 ﬂ’_.lll-:‘iii—i
Yelmarz

"'"l =» T = tﬁ

2 =0, $=b ;2.0

S



	key_1
	key_2
	key_3

