MATH 2020 Advanced Calculus 11

Tutorial 2
Sep 17 and Sep 19

1. Let R be the region bounded by y = y/x and « = ,/y. Express the double integral

//R f(z,y)dA

using

(a) vertical cross-sections;

(b) horizontal cross-sections.

Solution.

1 VT
(@) / / F(,y)dyda.
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(b) / / [z, y)dxdy.
0 Jy?

2. Let R be the intersection of the unit disk and the first quadrant, i.e.

R:{(r,e)‘rgl,ogegg}.

Evaluate the double integral / / xd A with respect to different orders, i.e. dydx and
R
dxdy.

Solution.
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3. Compute the volume of the solid bounded by z = 0, y = 2 — 2%, y = x, z = 0 and
z =x 4+ 10.



Solution.

1 p2—a?
Volume = / / (x + 10)dydz
0 Jzx

= /1(2 —2° — z)(z + 10)dz
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4. Compute the area of the region bounded by z = 3? + 2y — 1 and x = 2y + 4y — 1.

0 py?+2y—1
Area = / / dxdy
-2 J2y2+4y—1
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= /_2(—92 — 2y)dy
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5. Describe the region whose area is given by the following expression

0 r+1 1 r+1
/ / dydz + / / dydz.
—2Jz 0 Joz

Compute the area as well.
Solution. Let R; and R, be the regions over which the first and the second integral is

taken respectively. Then

Rlz{(x,y)’—2<x<0, <y<x+1}

T
2
and

Ry={(z,y)|0<z <], 2r <y<z+1}.

We see that their union is the triangle bounded by the lines y = = + 1,y = g and
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Yy = 2.
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