Calculus — Homework 11 (Spring 2024)

1. SetIl: a; < x <ay,by <y < by,c; <7< cp. Show that, if f is continuous on [a;, a;], g is continuous on
[b1, b>], and A is continuous on [cy, ¢2], then

f Hf F08()A) dadydz = ( fﬂ ) ( fb " sy f " hdz)

2. Evaluate.

I 2 3 .
(a) f f f dxdydz. (©) f f f (x + 2z) dzdxdy.
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(b) f f f ydzdydx. (d) f f f v dzdxdy.
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3. Evaluate the triple integral.

(a) ffnyexdxdydz, where T is the solid givenby 0 <y < 1,0<x<y,0<z< x+y.
T
(b) fff x2y212 dxdydz, where T is the solid bounded by the planesz =y + 1,y+z=1,x=0,x=1,z=0.

4. Find the Jacobian of the transformation.
@ x=u+v, y=2u-v.
) x=uv, y=u>+2

(¢) x=(+wcosv)cosu, y=(1+wcosv)sinu, z=wsinv.
5. Calculate the area of the region Q bounded by the curves
¥ =2xy+y +x+y=0, x+y+4=0.
HINT: Setu=x—-y,v=x+y.
6. Calculate the area of the region Q bounded by the curves

2
X —4xy+4y*P —2x—y—-1=0, yzg.

7. Let T be the solid ellipsoid

where a, b, c > 0.

(a) Calculate the volume of T by setting

X = apsin ¢ cos b, y = bpsingsinb, Z = cpcos .

(b) Evaluate f f — + = + —)dxdydz

8. Evaluate the line integral (i) directly by the definition; and (ii) by applying Green’s theorem.

(a) 56 xydx + X dy; where C is the triangle with vertices (0, 0), (0, 1) and (1, 1).
(b) 56(3x2 +y)dx + 2x +y*) dy; where C is given by the equation 9x? + 4y = 36.

©) 56 y? dx + x* dy; where C is the boundary of the region that lies between the curves y = x and y = x%.



