(,LY & 4. a. Solve the system
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2x - 3y, v X4y
for x and v in terms of « and v. Then find the value of the

Jacobian I x, v )/ u, v).

b. Find the image under the transformation u 2x - 3y,
v = —x <4 yof the parallelogram R in the xy-plane with
boundaries x 3, x 0.y v, and y v 4 1. Sketch
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|Lk& 8. Use the transfo and parallelogram R in Exercise 4 1o eval-

te the 1nlc;.'r;15
|| 2(x - y)dxdy.
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l‘f & 12. The area of an ellipse The area wab of the ellipse
L 5.9 > fL3 ; ‘
L xila* + y?| b2 = | can be found by integrating the function
flx.y) | over the region bounded by the ellipse in the xy-plane.
Evaluating the integral directly requires a trigonometnic substitu-

tion. An easier way to evaluate the integral is to use the transforma-

1on x au, y bv and evaluate the transformed integral over
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| % 16. Use the transformation x u? v, y 2uv 1o evaluate the

H AT E Y dyds

(Hint: Show that the image of the triangular region G with vert-
ces (0,0) (1L,0), (L 1)in the ur-plane is the region of integration
R in the xy-plane defined by the limits of integration.)
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lle & 20. Let D be the solid region in xyz-space defined by the inequalities
I

1 <K x <2 0< 3 <

Evaluate
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by applying the transformation

=X, U

= xy, w= 3z

and integrating over an appropriate region G in wvw-space.
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(LE 8 22. Find the Jacobian o x. v, )/ u, v, w) of the transformation
b 4 W
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\’§ \ 16. Integrate f(x,y,z) = x + [y — z2 over the path C, followed
—t by C, followed by C; from (0,0,0) to (1,1,1) (see accompanying (0,0, 1)§

C,
- : - O, 1, 1)
figure) given by
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S 22. Find the line integral of f(x,y) = x — y + 3 along the curve
( ‘\ r(t) = (cost)i+ (sint)j, 0 < t < 2m.
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