2021 Fall MATH2020A Advanced Calculus IT 1

Midterm Examination

Answer all questions. You should justify your answer and show all details.

1. (10 points) Let T be a triangle formed by the lines z — y = 0,z + y = 3 and the y-axis.

Evaluate
/ / zdA(z,y) .
T
2. (10 points) Evaluate the integral

1/16 ,1/2
/ / cos(167z”) dzdy .
0 y1/4

3. (15 points) Find the area enclosed by the cardioid 7 = 1 4 2 cosf.

4. (15 points) Let € be the region bounded by the planes z+y+z=1land 3z —2y+2=7
in z,y > 0. Find the volume of €.

5. (15 points) Establish the following two formulas:

(a)
/Ooo e~ dg = @ )

c0 2
/ e dz =
0

6. (10 points) Evaluate the iterated integral

1 pa/1-9y2 prz
/ / / (z% + y?) dzdady
0 Jy 0

in a suitable coordinate system.

(b)

I

7. (15 points) Let Q be the region lying between the planes z = 0,1 and bounded by the
parabola z = 4—z* —y2. For a function f defined in {2, express [[[,, fdV in (a) spherical
coordinates and in (b) cylindrical coordinates.

8. (10 points) (a) Let D be a region of the form {(z,y) : —g(z) <y < g(z), a < z < b}

where g is a non-negative continuous function. Show that

/ f(x,y)dA(x,y):O )
D

whenever f is a continuous function satistying f(z, —y) = — f(z,y) in D. (b) Suppose now
D is a region symmetric with respect to the z-axis, that is, (z,y) € D implies (z, —y) € D.
Show that the conclusion in (a) still holds for f satisfying the same condition.
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