MATHEMATICS 201-BNK-05
Differential Calculus

Martin Huard

May 2, 2010

Test #4
Solutions

The only calculator permitted is the SHARP EL-531.
Answer all questions and show all your work. Exact answers are required whenever possible.

Question 1 (7 points)
Rewrite the triple integral _[ _[ J- f X, Y,z )dzdydx in 5 different ways.

,[{[_{;quf(%y,z)dzdxdy
Ijm 2 f X, ),z )dydxdz
FI 1 vz v
J04Jo4z.[_\i—;f(x7Yaz)dXdde

.[04 J.:_y J.\/\/;;f(x, Vs Z)dXdzdy

QlleStiOIl 2 (8 points)
Find the volume of the solid bounded above by x° + > + z* =4z and below by z =1.

X +y 4z =4z z=1 Intersection: 4cos¢ =sec¢
P’ =4pcose pcosg =1 cos’ =1
p=4cos¢ p=sece cosg=1
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v =7 J; [ o' singapaga

secg

—'['[ (64cos¢
= [ [ (64u" ~ L) dudo

= [71[16u* +2—3,2]1d¢9

i) sin gdgd6

=97
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Question 3 (7 p01nts)

Evaluate I I ;LJ% o x* + y*dzdydx .

I ,[ o Jx o NE'S +y2dzdydx=IiI:I:26r2 r’dzdrd@

= J-i J-:(16r2 —2r4)drd9

z 3
_1?{16,3_2.,5
—J-i[3l’ SF}O

_ 234z
5

Question 4 (7 points)
Using a change of variables, evaluate J.J- cos(x+y)cos(2x—y)dA4 where R is the parallelogram
R

bounded by the lines x+y =0, x+y=%, 2x—y=0and 2x-y =%

2

Uu=x+y x=14"
v=2x—-y y =2
o Ox 1 1
a(xay)_au |3 3|_ 1
Tl | T2 al” 3
ouv) | = F

os(x+y)cos(2x—y)dd = J.f J.fcosucos v|‘71| dudv

= J. [—sm ucos V]

R —
(@)

Question 5 (4 points)

Find F'(x) using Leibnitz’s rule if F(x j 5© Ny
F'(x)= ;;68 [ ey }dy+e () %[xz]—eh(&)z %[\/;]

= rz 2xe” Y dy+2xe" T — et
Jx Y 25 €

Winter 2011 Martin Huard 2



Math BNK

Question 6 (0 points)
Solve the following differential equation.

(2xe"Z+y2 —4x3)a’x+(2ye"2”2 + ! 5 de =0
I+y

ox oy

Thus the differential equation is exact.
£ (x2)=[(2xe™ —4x )
—et Y _xt ¢(y)
¥ _y
oy

2.2 2.2 1
2 X7y ' :2 X7y
ye +¢(y) ye +l+y2

¢(y)=arctan y

Thus the solution is " *" — x* + arctan y=K

Question 7 (8 points)
Solve the following differential equation.

dy |y 3
—+=x
dx x 4
This is a Bernouilli differential equation.
Let z = iz , Ll = —_?d_y
y dx y dx
242
Vv dx xy
a2 =-2x which is linear
dx x
U= eJ.fTZdX —2Inx Xlz
z -2
— = |=2dx
x* '[ *
=2In|x|+C
=2
¥ = !

x* (C—2ln|x|)
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Question 8 (8 points)
Solve the following differential equation.

Winter 2011

3 2
d 24 d 24 s
dx dx dx
characteristic equation: m’ —4m* +5m =0
m(m2 —4m+5) =0

=10+sinx

v, =K, +e” (K, cosx+ K, sinx)
Y, =Ax+Bsinx+Ccosx
y,=A+Bcosx—Csinx
y, =—Bsinx—Ccosx
yy =—Bcosx+Csinx
y"'—4y"+5y" =sinx
—Bcosx+Csinx+4Bsinx+4Ccosx+54+5Bcosx—5Csinx =10+sinx
54+(4B—-4C)sinx+(4B+4C)cosx =10+sinx

Hence 54=10 A=2
4B+4C =0 B=1, C=4
4B -4C =1

Thus the solution is
y=K, +e* (K, cosx+K,sinx)+2x+¢sinx—4cosx
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