15.5.1 Find the volume of the tetrahedron shown using the order dz dx dy. The tetrahedron is bounded by the

Planes Z=p, Y=3, X=0, aqnd zZzy=X.
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15.5.7 Evaluate the integral szo jo ( xielyt e 2t ) dz dy dx
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15.5.15 Evaluate the iterated integral [ [ [ dz dy dx
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15.5.21 Here is the region of integration of the integral J J f dz dy dx :
Mt °

Top: y +2z=36
Side: 36%= 36—y
Rewrite the integral as an equivalent integral in the following orders. e }l - (-6,36,0)
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c.dx dy dz
d. dx dz dy
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b. dy dx dz
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Since |y doern't change ! X< ¥ < 36-2 Flere rare,
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15.5.39 Find the average value of F(x, y, 2) = x + y + z over the rectangular solid in the first octant bounded by

the planes x =3,y =3,z = 1.

The average value of a function over a region vernge volte = 1 [ [ Fis w21 dv
. . - i volyme of 1 ] I | T
D in space is defined by the following formula.
The volume of the rectangular solid is (3)(3)(1) = 9.
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15.5.35 Find the volume of the region cut from the solid elliptical cylinder

z=X+2.
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15.8.3
a. Solve the system u = 2x + 3y, v = x + 4y for x and y in terms of u and v.
Then find the value of the Jacobian gg*-vi
Solve the given equations for x and y in terms of u and v V= X+ 4y
by substitution. First solve the equation v = X + 4y for x. X = V-uy
Substitute the expression for x into the first equation U = 2x+3y
and solve for ylin terms of u and v U = 2(V-4Y)+3y
U = 2v-gy +3y
Vv = 2v-sy
5y = 2v-V
Y
Substitute the expression for y into the equation for x X = V-uy
and solve for xin terms of u and v = v -y
X = V= 8vtHy =
s
Find the Jacobian, J(u, v), for the transformation.
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Find each derivative. Begin by differentiating x Differentiate the expression for y with respect fo u
with respect to u on the left and v on the right. the left and v on the right.
_ Yu -3v _ Yu -3v _ _ _ V-V
X = < X = < y = Z_"S_U y = 2_5_
x4 ™ 3 ¥ 1 W oz
du — s o s du T s v — 5
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b. Find the image under the transformation u = 2x + 3y, v = x + 4y of the triangular region in the xy-plane
bounded by the x-axis, the y-axis, and the line x + y = 1. Sketch the transformed image in the uv-plane.

Yo -3v 2=V

Find the image under the transformation by substituting | X= and y=
for the boundaries and writing the equations in terms of u and v. Then graph the image in the uv-plane.

into the equations

Transform the equation for the x-axis, y = 0. Transform the equation for the y-axis, x = 0.
Y =0 X =0
2N=V 0 Yu =3v = 0
5 s

NV = 0 -3v. = 0
NN =V Y = v
=V - M

Vo= 3 Vo= gV

Transform the equation x + y = 1.

X+y =1
Yo =-3v + 2V-UV =1
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G raph e lnes | v | = %)V = %u qnd Vv = -54+30 for the l.maqc vadar | Ha
Feanskormation |V = 2X+3Y , V| = X + 4Y

15.8.7 Use the transformation u = 4x + 3y, v = x + 3y fo evaluate the given integral for the region R bounded

by the lines y = -4x+1, y= -4x+u y= _Ix ., y= -Ix+z
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Find the Jacobian, J(u, v), for the transformation.
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15.8.9 Let R be the region in the first quadrant of the xy-plane bounded by the hyperbolas xy = 1, xy = 25,
and the lines y = x, y = 16x. vse th tangrormation x = %) y=uv with u>0 ard v>0 4o rwrite Hu inkgeal
over an qpplopia‘\g region G 1o tha W-Plane . Then evalvake Hu UV—;A-"KOIQ‘ over G .
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for the boundary of G

Yy =uV

b
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XY = 2s V.uv =25 V.ouv = s
v v o,
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V) (V)
— = |6 = = A4
y = 16X AY ‘\I U\l—lb\,
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Use the transformation u=x + 2y, v=y - x to evaluate the given integral by first writing it as an integral over a region G in the uv-plane.
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Evaluate I(x +y)ds where C is the straight-line segment x = 3t, y = (6 - 3t), z=0 from (0,6,0) to (6,0,0).
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@ Liven  cuvve s Tz 24T H(8-24) K, 04 L]

(Few) = 204524
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Integrate f(x,y,z) =x+ ﬁ -2* over the path from (0,0,0) to (1,1,1) given by
Cyir(t)=ti+t?,0st<1
Corr(t)=i+j+tk, 0st<1.

use {Ho eqortin L (xely-2")ds = I (xedy-2')ds * L (xely-2") ds
G 2

For () V= i+’ | 0= € =<1
X)) = £, y) = {:z, 2(e) = 0
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16.1.27 Integrate f over the given curve. ]. [y 2)da = /. Fla(e) de (4) k() fuy (2)] e
F(Ly):%z, C =%‘, 0=x=1

f( (xy) ds = {: 2X 1+ x2 dy

L cquation of |Hu s moeth Yerization of (€ 1€ -
() = Xil+yj v 1ex® | = L\[qu
((X) = XH-éj dv 2xdy
3
X =z
. R 2
(X)) = 1+ x
) 297
1) = exz V) =|:7 :l
H 7
F(Xy) = % =47 - (& ):l
7
= X = 2x _ 2:2VZ = 2:1V7
x2 - 3 3
7
= 4vz-z
3

16-1.29  Inkeqrate F(xy) = X+ Y over +he curve C: )(24}\/2 =36 i ficct quadiant  com (@,0)

’ = )i+ (bsin )] 0=t =<

= LS
) v+ (6 cos j -7
[ - e
. j,_nr.y)d--j S gy () o (e))
! A‘;fdmiﬁakﬂ"
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[ ‘1 ‘z 3‘ 1 5 f J(* = (-laslllé)| '|F([gco{".)j
y
(0,1) N o)
r\ig}\ N = \[Corinef + (bor e
0 S\ 02 i
Sd «/h =\ 36sin®t + 36 cos2t
b =\ 36(sin?t + cos?t)
= 6 de
u
F(x,¥) ds = Focost,bsint) 6 de

(SE]

s
= ] (ecost + 6sint) - ( de
‘o

= ] o (cost+sint) - de

SE]

= 30 (cost +sint) de

= 30 [sfnk- care:lo

= 3 [sing--co T - (sin0 - coso ):|




16-1.29  Find 4 mass o a wire that Des alorg Hhe cove )= (3P-s)yr2t e | o S 42 i€ the density i 8= 3t
Step10of3
Consider the curve r(t)=(tz j+21k,0 <1 <[Bland the density is 5=%1 .
The objective is to find the mass of the curve.
Comment
Step20of3
The equation of the curve is, r(7)= (r2 j+2k,0<1<[3]
Differentiate with respect to t.
- d " =l
=20+2k Use —x" = nx
% =Var’ +4 Since |x| =
=2y +1
Comment
Step3of3 ~
Assume M =I§(x,y,z)ds =I§(x,y,z) Lid -dt ds =\ ar r
) ) di M= | n[s,w_.:w.&l[ S(x.v.z) ¥ (¢)
M =f§(1)[2\/f +I]dr
-_[ [—t)[er + ]d
[ )[ £ +1) }1 ...... ()
! Vi
Consider (,2 1)z — - z t=3 V=1YIO
(F+1)=v vz W2+ 0) ) .
! du= | {%1\ Z
(7 +1)2 = ( ™
1/, i dv= 2t dv=
5(’ +1)2(20) =dv 20 =2yl
—
£ +1
(=P +ldv €= Vgo dy
t =vdv £= vdv
This implies, i 2 -
V. (W) = pEte lF = evE
M= 3] v-vdy s P 3
xm»l 3
=3j Vv Since [ x"dx = = 14 = L
0 1.2 "+l - 2
3 22 = zvVz -1 3
{1
- loNB _ [}
=242 -1| o VE-1 3 3
1oNw-1 -1
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