Final Exam

MATH 32B @ UCLA (WINTER 2021)

Assigned: March 16, 2021.

Instructions/Admonishment

1. SHOW ALL WORK.
A correct answer with no relevant work may receive no credit, while an incorrect answer accompanied

by some correct work may receive partial credit.
2. Duration: 24 hours.

3. The following is my own work, without the aid of any other person.
Signature:
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Exercise 1 DOUBLE INTEGRAL.

(i) Prove the formula /01 /Oy f(z)dzdy = /01(1 —z)f(z)dz.

Y sinx

1
(ii) Use (i) to evaluate/ / dzdy.
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Exercise 2 TRIPLE INTEGRAL IN CARTESIAN COORDINATES
1 11—z 11—z
Consider the integral/ / / f(z,y, 2)dydzdz.
0o Jo 0

O O rd
(i) Rewrite the integral as an equivalent integral in the order / / / f(z,y, z)dedydz.
O 7O “d
(ii) Explain how you got the new limits of integration.
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Exercise 3 CHANGE OF VARIABLES.
Let Z be the rectangle enclosed by the linesy =z, y=x—2, z+y =0, and x +y = 3.

(i) Give a change of variables u and v and find the image of the rectangle % in the uv-plane using
this transformation.

(ii) Compute // (x+y)em2_y2dA.
Z
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Exercise 4 CONSERVATIVE VECTOR FIELD
Consider the vector field F(xz,y, z) = (2zy32?, 3a?y?2*, 42%y323).

(i) Show that F is a conservative vector field and find ¢ such that F = V.

(ii) Use this to evaluate [ F - dr, where & consists of the line segment from (1,0,—-2) to (1,1,0)

%
followed by the curve given given by r(t) = (e, cos(t),t) for 0 <t < 1.
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Exercise 5 GREEN’s THEOREM.
Consider the line integral .# = ¢ xydy — y?dx where % is the square cut from the first quadrant by
€

the lines z =1 and y = 1.

(i) Find the line integral .# using the circulation form of Green’s Theorem.

(ii) Find the line integral .# using the flux form of Green’s Theorem.
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Exercise 6 STOKES’ THEOREM.
Use Stokes” Theorem to find the circulation of the vector field F = (22 — y,4z,2%) around the curve

%, given by the intersection of the plane z=2 and the cone z = /22 + y2, counterclockwise oriented
as viewed from above.
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Exercise 7 DIVERGENCE THEOREM.
Let F(x,y,2) = <3my2, xe?, 23 + 4x> and .# be a surface of the solid bounded by the cylinder y?+22 = 1
and the planes z = —1 and x = 2.

(i) Sketch the surface .7.

(ii) Use Divergence Theorem to compute / / F-dS
&
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