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Practice Exam MATH-2080-Es31 2013 March 11
Given
r = (e”%,2cos 3t,2sin 3¢),

find the velocity v = dr/dt and the acceleration a = dv/dt when ¢ = 0.

Given q

r 3 2
= (B At t2t
il Ut )

and r = (1,1,0) when ¢ = 0, find r as a function of ¢.

Given
r = (12sint, —12cost, 5t),

find the length of the curve from ¢t = 0 to t = 27.

Find
x>

lim ———.
(@)—(0,0) 2% + y*
Find the (first) partial derivatives of
fla,y) =%
when (z,y) = (0, 1).
Given
f(@,y,2) = In(zy + 22 + 2y),
find the gradient V f(1,1,1).
Given
u=a®+y°,
find the largest value of u subject to the condition that
42% + 9y* = 36.

Write the integral of f(z,y) on the triangle bounded by x = 0, y = 0, and 2z + 3y = 4 as an iterated inte-
gral.

Write .
fo fo jo (x+y+2)dzdyde

as a sum of iterated integrals ending in dz dy dz.

Write the integral of 372 cos 6, on the interior of the circle with radius 4 centred at the origin, as an iterat-
ed integral in polar coordinates.

Write

1 V122 pq/1—22—y2
jo jo j ! (2% +y* + 2 dzdy de

0

as an iterated integral in spherical coordinates.
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If C is the oriented curve given by

r=(t,t%, %)

for 0 <t <1, write
fc(xdy +ydz+ zdx)
as an ordinary integral in ¢t.
Write the flux of
F = (z,y)

across the curve given by

2?42 =1

for z,y > 0, in the direction away from the origin, as an ordinary integral in the polar coordinate 6.
Write an integral for the surface area of the ellipsoid
z? 4+ 4y% + 922 = 36

parametrised by modified spherical coordinates.
Extra credit: Find the curl and divergence of

F(z,y,2) = <2xyz, %, sin x cos y>
Answers
v=(-1,0,6), a=(1,-18,0)
r= Gt‘* +2t2 41, %z@ +1, §t3)

267

undefined (does not exist)

f1(0,1) =0, f2(0,1) =0

17777
33
9

f02J04/3—2z/3f(m, y) dy dz or J\O4/3J\0273y/2f(x,y) dedy
f01j02/2L1_y(x +y+2)dedydz + szz_/jf:_y (r+y+2)dedydz + fole/QLl(:c +y+2)dedydz
fo% j043T3 cosfdrdf

f;”joﬂ jol o sin ¢ dpde dd
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1
12 fo (3t* + 13 + 22) dt

13 foﬂ/z a6

21 T
14 [T 64/9 + 3sin® psin? 0 — 8sin? psin ¢ dep do

1
15 Vx F(z,y,2) = <—sinxsiny,2xy — COST COSY, —5 — 2xz>, V. -F(z,y,2) =2yz — —
Y Y
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