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Question 1 (64+6=12 pts)
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b)Determine if Z ay is convergent, EXPLAIN. If convergent, find the sum.
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Question 2 (74+7+7=21 pts) Determine whether the following series are convergent

or not. Give your explanatlons.
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Question 3 (6171+7=20 pts)
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a) Using the above formula for sin(z), find the Taylor series expansion for cos(z?)
about xq = 0.
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b) Find the 65t derivative 1708 cos(z?) at the point zy = 0 using part (a).
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Question 4 (61 10=16 pts) Let

IP be the plane x + 2y — 2 — 3 =0 and

L be the line (z,y,2) = {1,1,0) + ¢£{0,1,2}, t€R.
a) Prove that L lies on IP
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Question 5 (61+416=16 pts)
a) At what points of the plane is the function
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Question 6 (15 pts) Let f(z,y) = 6 — 2° — »*. Find a vector equation (parametric

equation) and standard (symmetric) equations of the line contained in the tangent plane
of the graph of f at the point P(1,2,1) and parallel to the zz-plane.
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Question 1 (12 pts) Assume that /° has continuous partial derivatives and the

equation F(QL’2 — 22, y2 T QJZ) = 0 defines z = 2z{z, %) as a function of z and y with

continuous partial derivatives around the point F;.
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Question 2 (15 pts)
Let R be the region R = {(z,y) € RZ; z? + y2 < 1,z > 0 ory > 0}. Express the

double integral / /f(;r:,y)dA as iterated integrals in Cartesian coordinates in dydx
R

order.
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Question 3 (15 pts) Evaluate
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Question 4 (15 pts) Let D be the region ) = {(x,y); 1 < 1?4y < 4}. BEvaluate
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Question 6 (84+4=12 pts) Let f(z,y) be a function which has continuous partial

derivatives at the point F,. For the unit vectors @ = %(1,1}, and ¥ = —(2, 1),
directional derivatives of f are given as Dgf(Fy) = —/2 and Dzf(Fy) = /5.
a) Find the directional derivative of f at the point Fj in the direction of the vector {1, 2).
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Question 7 (44+12=16 pts)
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Question 1 (3+4434+4=14 pts) Let R be the region bounded by the curves z = 0,
2+ (y —1)? = 1 and 2 + 3* = 1 containing the point P(L, 1), Write the double integral \/*{A, A
~\\"
/R/f(x,y)dA as an iterated integral: 9 /(t‘ﬂ!"f" ) Y= ¥
a)Using cartesian coordinates in dydx order. \
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Question 2 (12 pts) Evaluate j{ L dr + vy lnx dy where C is the counterclockwisely
c Z

oriented boundary of the region in the first quadrant (i.e., in the region where z > 0, and
T 1

y = 0) bounded by the curvesy =z, y=—, y =—, and y = —.
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Question 3 (84+4=12 pts) Given the power series Z:(—l)”(m )

n
n=1
a) Find its radius of convergence R, and its interval of convergence /1.
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Question 4 (6 pts) Let {a,}°” be a sequence satisfying lim rn®a,, = ——. Determine
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whether Zan is convergent or divergent.
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Question 5 (8 pts) Civen that f'(u) = sin(u®), f(1) =1, and

\ g () -2V
2(z,y) = f(xf(y?)), evaluate 8822 5 (W= <°

. when (z,y) = (1,1).
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Question 6 (12 pts) Find the absolute maximum and the absolute minimum of z =
flz,y) =2 +z —y* on D ={(z,9); 2* + 2" < "
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Surname: ............. Name: .............. Student id: ................. Signature: ..............
Question 7 (3+443+4=14 pts) Consider the curve C that starts from the point
Fy = (0,0) goes to the point P; = (1,0) along the line segment and then from the point
Py = (1,0) to the point P, = (0,1) along the part of the circle 2° + v* = 1 and let F be
the vector field ﬁ(:c,y) = (" +y,9° + x).
a) Prove that I is conservative in R2.

3 - (Q,Q> whre  QCRY) 5 Ct\-e"d
Qui = ¥ *X
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1
contirwovs pffrt:sl derfwf-w.! on 14, ~
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b) Find a potential function ¢(x,y) for F.
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¢) Evaluate /

F.ar using the potential funetion you obtained in part (b).
c
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d) Choose a suitable path and evaluate f F.dr using path independence.
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uestion 8 (10 pts) Find all points on the surface zyz + yz + z2° = —1 at which
Q P P Yz +y

tangent planes are perpendicular to the vector i— 2k.
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Question 9 (44+4+4=12 pts) Given the plane [1: z + 2y + 2 =1 and

—9 e
thelineL:x—lzy—:z ¢

, determine all values of parameters a and ¢ so thag,

a N> L‘tq'lD
a) L is parallel to IT but I does not intersect IT. T
S A —
L/A = Ve =0 R / il /
= 1«20t ¢
0= (\l 0\19-5' ( \‘2"\>
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b) L lies on TI. and (?béﬂ-jx
L 2 on A =D (L//ﬂ— &
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¢) L intersects with Il only at one point.
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