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1. (15=2+38+10 pts) Consider the function f(z,y) = 1+ z2 + 2 in two independent variables

z and y.
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(b) Find the largest set on which f is differentiable. 7(,;: 2« 7{; :Q\-j

Brls fo ol f ex08 0n RT and  Zimmramde Cortimns
6 /2 L”Zme/a@ 7L n, //ﬁnb/?)«éé/ o /%2_
(c) Write the equation of the tangent plane to the graph of f at the point (1,4).
L = 2x/ = 7 ’ = = (4=
£, (44) Xy =2 £, 009= 24 /(W =8  [ly=1g

\,

729 £ péfg 7€ ( { é/ /,f) 4) 7’1/@”/7 47 ce éﬂ/éwﬁé"?

Lagle=1) +f,(14) (y-4) —~£114) =0

2(x-1)+8l4y~4) - (z-18) =0




2. (15 pts) The following parts use Green’s theorem.

(a) Use Green’s theorem to conyert the following line integral to a.double integral.
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where C is goes clockwise around the circle z2 + 32 = 1.
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(b) Use Green’s theorem to convert the double integral [, ydA to a line integral of the
form ¢ f(z,vy)dy, where D is the region 2% + 3% < 1.
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3. (15 pts) Determine if the given series are convergent or not.
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4. (20 pts) Find the interval I and the radius R of convergence of the following power series
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Don’t forget the boundary points of the interval [ to be investigated.
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5. (15 pts) Find the power series expansion of the function f () =
a = 1. Don’t use Taylor’s formula for the coefficients.
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5%. Bonus. (10 pts) Let a1 =1, ans1 = Va, + 3, n > 1, be a recursively defined sequence of
numbers: 1,2,v/5,v/v/5 + 3,... . Show that a, < 3 for all n, and investigate whether there is a
limit L of the sequence or not? If the limit L does exist, find it; but if not, explain why.
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6. (20=10+10 pts) The following parts use Taylor’s formula for power series representations.

(a) Use Taylor’s formula to find the power series representation of
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(b) You should know the power series representation of
g(x) = arctan(—2z)

around a = 0 without using Taylor’s formula. Use this power series representation and Taylor’s
formula to find g(2013)(0) (the 2013th derivative of arctan(~2z) evaluated at 0).

O/C/[mié Z )" XQn+i 6 ('—7: /) ,
1=0 Doil
ml p20th g 4y _ /)

f ~ -(-\)-(3“ — —_—
orctentel = = Bl X lzen
= Q/’)'("

, (Zu/%)
23t Lepm b J 0
( ﬁ;t"/f’ ub/

Dots] p52t
£02-

:> %’;’20{9/0’):

e



