Practice Exam MATH-2080-Es31 2014 June 4

1 Given
= (t?,3t,5) = t%i + 3tj + 5k,
find the velocity v = dr/dt and the acceleration a = dv/dt when ¢ = 2.
a v={(4,6,5) = 4i+ 6j+ b5k, a = (2,0,5) = 2i + 5k

b v=(43,0) =4i+3j, a=(20,0) =2i

¢ v=1(4,3,0)=4i+3j, a=(2,0,5) = 2i + 5k

d v =1(4,6,5) = 4i + 6] + 5k, a = (4,3,0) = 4i + 3j

2 Given
dr 2 Qe .
Ez(t ,3t,5) =11+ 3tj + 5k

and r = (0,0,1) = k when ¢ = 0, find r as a function of ¢.
a r=1{0,0-3t2+1) = (=3t> + 1)k
b r=(00,3>+1)= 3>+ 1k

3 1 3
_ 3 2 3. | 9,2,
cr—<3t 2t 5t> 3t1+2t3+5tk
g3, > Lg. 3.
=(=3, 22 5t+1)=—¢t ¢ t+ Dk
dr <3 '3 , 5t + 31+23+(5+)
3 Find

&
(z, y)a(o 0) x2y? 4 y*

a undefined (does not exist)
b 2
c1
d 0

4 If C is the oriented curve given by
z=t,y=t> z2=13,0<t<1,

write
fC(ydx +ady+zdy —ydz)

as an ordinary integral in .

1
f (t* + 3t2) dt

a
b f (—t* 4+ 3t%)d
¢ fo (4t) dt

d fol (26%) dt
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Write the flux of
F=(x+2y,—x)=(x+2y)i—xj

across the curve given by
224yt =1,

in the direction away from the origin, as an ordinary integral in the polar coordinate 6.
2
fo (cos? 6 + sin @ cos 6) df
2w
fo (—sin® 6 —sinfcos — 1) db
2
fo (sin? @ 4 sinf cos 6 4 1) df
2m
fo (—cos®# — sinf cos §) df
Given
r = (2t,3t,6t) = 2ti + 3tj + 61k,
find the length of the curve from ¢t = 0 to t = 27.
e
14
7
147
Find the (first) partial derivatives of
fla,y) = 2® + 2y
when (z,y) = (1,1/2).
of(z,y)

Dif(z,y) = ikt Dsf(z,y) = o _5
Dif(z,y) = % —1, Dof(a,y) = afé“;y) _ %
Dif(a,y) = 8D _ 5 Dyfiay) = afg;, v _y
Duf(o) = LD 3, Dyja) = HED g
Given

fa,y) = y* cos (3u),
find the gradient V f(r/4,1).

<3fﬁ> 3V24 4 5

2
<3\2/§\f2>3\/§ V2
<3f\@>3ﬁ V2
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9 Given
u =2zt 4 2y* — 922 + 342,

find the minimum value of u.
9
8

b none (or —oo)

8l
8

10 Write P
jo L e daxdy

as an iterated integral ending in dy dz.

a fjf:e_zz dy dx
b szje*zz’ dy dzx
c ijze_”’z dy dx

d foyjje_zz dy dx

11 Write the volume of the pyramid bounded by x =0, y =0, z =0, and x +y + z = 1 as an iterated integral
ending in dz dydz.

a foljolj;*”*zdx dy dz

b folfol_zfol_zdxdydz

¢ folfolfol_zdx dy dz

d folfol_zjol_y_zdx dydz

12 Write the integral of 312 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 jo% jj 3r3 cos 6 dr df
b fo% f;sr cos § dr df
c foﬂ L537'3 cos6drdf

d foﬂ Ls 3r cosdrdf
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13 Write

J‘02J‘0@J‘097127y2 (x2 +y7 + 22) dzdydx

as an iterated integral in cylindrical coordinates.

a foﬂﬂfjjog%ﬁ (r? + 2% dzdrdf
/2 (2 9—712 3 9

b fo fojo (r° +rz*)dzdrdd

¢ foﬂﬂjjﬁ)%ﬁ (r3 +rz?)dzdrdf

d foﬂ/ 2j02j0942 (r? + 2%) dzdr df

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

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

a jj’fj;mm dr do
b jﬁjm drde
¢ ff” jjmm dr do
d fj” j; VAr2 £ 1drdo
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Answers

1B,2D,3A,4B,5A,6D,7C,8B,9C,104A,11D,12C, 13B, 14 C
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