Practice Exam MATH-2080-Es31

Given
r = (t?,3t,5) = t%i + 3tj + 5k,

find the velocity v = dr/dt and the acceleration a = dv/dt when ¢ = 2.

v =(4,6,5) = 4i + 6j + 5k, a = (2,0,5) = 2i + 5k
v =(4,3,0)=4i+3j, a=(2,0,0) = 2i

v =(4,3,0) = 4i + 3j, a = (2,0,5) = 2i 4 5k

v =(4,6,5) = 4i + 6j + 5k, a = (4,3,0) = 4i + 3j

Given q
d% = (12,3,5) = % + 3tj + 5k

and r = (0,0,1) = k when ¢ = 0, find r as a function of ¢.
r=(0,0,-3t> + 1) = (=3t* + 1)k
r=(0,0,3t> + 1) = (3t* + 1)k

_ 1332 >_13- 32-
r—<3t,2t,5t —3t1+2t3+5tk

143, > 1., 3.,
=(=3, 22 5t+1)=—¢t ¢ t+ Dk
r <3 '3 , 5t + 31+23+(5+)
Find

. z? 4+ y?
lim —————.
(@)—(0,0) 22y + y*
undefined (does not exist)
2
1

0

Find the (first) partial derivatives of
fla,y) =2+ 2°
when (z,y) = (1,1/2).

Dufa) = 20 =5, Dafany) = LY s
Dufo) = L8P 1, Daf(ay) = 2L
Dufa) = 2D — 0, Dafany) = 2D
Difa) = 2D = 2 Dafany) = 2D g

2014 March 11

Page 1 of 5



Given
f(a,y) = y* cos (3x),
find the gradient V f(7r/4,1).

<3\f \f> 3v2, i+v2j

<—3\2[ - 2>:—3\2/§i—\/§j

(-2 v2) =22+ va;

(fa)- o

Given
u =2z 4+ 2y* — 922 + 342,

find the minimum value of wu.
729

8

none (or —oo)
81

)

0

If C is the oriented curve given by
z=ty=t3 z2=13,0<t<1,

write

fc(ydac—l—xdy—kzdy—ydz)

as an ordinary integral in t.
1
fo (t* + 3t%) dt
1
fo (—t* + 3t2) dt
' 4t) dt
Jo a0
f1(2t3) dt
0

Write the flux of
F=(z+2y, —2)=(r+2y)i—-2aj
across the curve given by
224yt =1,

in the direction away from the origin, as an ordinary integral in the polar coordinate 6.

IO%(COSQ 0 + sinf cos 6) d
fjw(— sin?@ — sinfcosd — 1) do
fo% (sin®@ + sinfcosd + 1) do
fo%(— cos? § — sin @ cos 6) df
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9 Given
r = (2t,3t,6t) = 2ti + 3tj + 6tk,

find the length of the curve from t =0 to ¢t = 27.
a 7T
b 14
c 7
d l4n

10 Write 22
fo L e”* dxdy

as an iterated integral ending in dy dz.

a fjj:e_””? dy dx
b f;foze_”’z dy dx
c f;‘fje*ﬁ dy dz

d foyjoze_””2 dy dx

11 Write the volume of the pyramid bounded by x =0, y =0, 2 =0, and = + y + z = 1 as an iterated integral

ending in dz dydz.

p folfolfol_y_zdm dy dz

b folfolizfolizdxdydz

¢ foljoljolfzdx dydz

d folfol_zfol_y_zdx dy dz

12 Write the integral of 372 cos ), on the region above the horizontal axis with a distance between 2 and 5

from the origin, as an iterated integral in polar coordinates.

a fjw LS 3r3 cos 0 dr df

b fo% LS 3rcosfdrdf

¢ [T 3% cos0.drdo
f 0 f 2

d foﬂ f;?,r cos 0 dr df
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13

14

16

Write

jjﬁ)\/mjjffff (xg +9%+ 22) dz dy da

as an iterated integral in cylindrical coordinates.

foﬂ/ 2f02f09_4r2 (r? + 2%) dzdr o
foﬂ/ 2f02f09_rz (r® +r22) dz dr 49
foﬂ/ijng_‘lrz (r3 4+ rz%) dzdr dé

foﬂ/zfozfog_rz (r? 4 2%)dzdr d6

Write an iterated integral for the surface area of the paraboloid
z =2+

for z < 4, parametrised by the cylindrical coordinates r and 6.

i j’fj;rwm drdo
f;” f; VA2 + 1drdf
fj” jjmm dr df
[ ] VA Tdras

Find the curl of
F(z,y,2) = (2zyz, —322°,y2%) = 2wy2i — 322°) + y2°k.

V x F(z,y,2) = (922% — 22, =2y, 32% — 2202) = (922% — 2%)i — 2xyj + (32° — 222)k

V x F(z,y,2) = (=922 + 22,22y, —32° + 222) = (=922 + 22)i + 2zyj + (—32° + 222)k
V x F(x,y,2) = (922% + 22, 20y, —32° — 222) = (9222 + 2?)i + 2zyj + (—32° — 222)k

V x F(z,y,2) = (—922% — 22, =2y, 32% + 222) = (—=922% — 2%)i — 2zyj + (32° + 222)k
If C is the oriented curve given by

T =cost, y =sint, 0 <t < 2,

use Green's Theorem to write
fc(xdx +2ydz — xdy)

as a double integral (with respect to area) over the region R where 22 + 3% < 1.

[ (-3)aa

[[3aa
f 3rydA

ff(—?))xy dA
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Answers

1B,2D,3A,4C,5B,6C,7B,8A,9D,10A,11D,12C,13B, 14 C, 15 C, 16 A
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