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Question 1 {5 + 5 = 10 pts)
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{a) Use the geometric series o = Zas” for € {—1,1) to evaluate the integral
=0}
/ dz as an infinite series.
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{b) How many terms are needed to approximaie the definite integral f
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an error no more than — 7
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Question 2 (4 x 5 = 20 pts)
(a) Evaluate the double integral f; f; (ye™ + 21} dxdy
by , 3 2z
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{b) Evaluate the double integral f f al y4
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{c} Express the volume of a solid bounded by z = 0, y = 0, 2a+y+2 = 4 and 6z+3y—22 =
12 as a double integral. Do NOT evaluate the integral.
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{d) Ewvaluate ff 6y—3 dA, where D is the region bounded by zy = 1, zy = 4, y/z = 1
D I

and y/x = 4 in the first quadrant.

I
SAA um =N RS =
) N Tr
. R 3 - . \§ ‘ (%
} ( 3‘;—:“-— 5 Y- iy } ?%ﬁgﬁ; -~ 2_;{;%
{v O Ao} = 5
Ky =y A 2
‘?{":3 YD e Y
“:}fx«—‘i — ‘q{"%‘
“ﬁ‘fx:% Tty \a’-a“’i %(;C\ 3
" [ . n_m;f«-a} —
) 4 :5 ] . }\; —
((egap = (6 L dads
?:'} . 7 4 N
o }{ - - 129

Question 3 (10 pts) Evaluate the line integral [, f(x,y,2)ds of the scalar field
flz,y,2) =zy + y + 2 along the curve r = 2¢,£,2 — 2t > for ¢ € [0,1].
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Question 4 (10 + 10 4+ 5 = 25 pts) Let f(z,y) = 42’y + y* — 3y + 5.
(a) Find and classify the critical points of f(z,y).
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(b) Use the method of Langrange Multipliers to find the maximum and mirimuomn values
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of f(x,y) on the ellipse $2+£—=1.
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(¢) Show that the double integral of f{x,y) over the region D = {(z,y) : 4z% + y? < 4}

satisfies the inequality ff, f(x,y)dA < 14w
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Note. Recall that the area of an ellipse «:Eé» -+ 1 is given by wab.
, a

Y™™

CEGL) AR L 7 hrecly) = VT
S -



SURNAME:
NAME:

Question 5 (15 pis) Use Green’s theorem to evaiuate the line integral

jsg[sin(tan:z) — y7)dz -+ (5z + &Y )dy
¢
where C is the positively oriented (counterclockwise) boundary of the triangular region

with vertices (0,0), (0, —G} and (3,0).
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Question 6 (5 + 10 -+ 5 = 20 pts) Evaluate the line integral [, F edr of the vector

field F{z,y) = yi+ zyj
(a) Along the straightline extending from the point A(0, —1) to B(2,1).
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(b) Along the cubic y = 12* — 1 extending from the point A(0, —1) to B(2,1}.
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{c) By inspecting the results of Part(a) and Part(b), can you determine whether F is
conservative or not? - ”
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