MATH 32B @ UCLA (WINTER 2021): Final Exam

Exercise 1 DOUBLE INTEGRAL.
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(i) Prove the formula / / f(x)dxdy = / (1 - 2) f(2)da.
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(i) Use (i) to evaluate / / ;m z
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dxdy.
T

CL) LA /

S %1? M n= 0
Le'o"-‘-*uar o a.(,fk/ ‘\W"‘”k& “e e
':k‘— Q@ - ;%-_l
New Looulg: {0 € ¢ < 1
’)L&a,é.i

I Lel { {
K ( Flx) 3 M = J £ &2(‘“ =J £(x) M.J dy
o o 0 Ja

r &

|
- J (=) EGD) g2
(6]

v
@ F¢s st £l = In®

\ -

ey l . |
%“i\x dx 4§ g ()/4\ SW:” d« =J g % 8
Ua e, > ’

-

= —LOS‘!.‘

©

| = s ()
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Exercise 2 TRIPLE INTEGRAL IN CARTESIAN COORDINATES
1 1—x 11—z
Consider the integral / / / f(z,y, z)dydzdz.
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O O O
(i) Rewrite the integral as an equivalent integral in the order / / / fx,y, z)dxdydz.
O /0O 0O

(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 lines y =z, y=2 -2, x+y =0, and z + y = 3.

(i) Give a change of variables v and v and find the image of the rectangle # in the uv-plane using

this transformation.

(ii) Compute // (z+ y)(ﬁ‘”z_ysz.
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Exercise 4 CONSERVATIVE VECTOR FIELD
Consider the vector field F(x,y, z) = <2.’17y3:«4. 32y 24, 4;1*2,1/3:3>.

(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)

Je
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.
Counsider the line integral .% = % xydy — y*>dx where € is the square cut from the first quadrant by
¢

the lines x =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, 22) around the curve

¢, given by the intersection of the plane z=2 and the cone z = /22 + y?, counterclockwise oriented
as viewed from above.
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Exercise 7 DIVERGENCE THEOREM.
Let F(z,y,2) = <3.7:y2, ze?, 23 + 4m> and . be a surface of the solid bounded by the cylinder 3% 422 = 1

and the planes x = —1 and = = 2.
(i) Sketch the surface ..

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