MATH 6A WORKSHEET 8

DANNING LU

Note: the graphs for this answer sheet are available via this link:
https://www.desmos.com/calculator/3nq6ndwhnx

(1) Evaluate the integrals.
(a) fEQ ffl 32233 dxdy.
Answer: -450.
(b) [ f; Zdyda.
Answer: %ln2.
(Note: In4 —In2 =1n2.
(¢) [[pacos(2x + y)dA where D is the region 0 < < 7/3, 0 < y < 7/4.

Answer: (= — § cos(45) + % (=3 + cos(}3)))

(2) Evaluate the integrals.

(a) f02 Jo (@ + 2y)dydz.
Answer: 16/3.

Area of integration: See desmos under 2/a.
(b) fol llj—f(24:v2 + 4y)dydx. Answer: 16.
Area of integration: See desmos under 2/b.

(¢) [[pxydA where D is the triangle with vertices (0,0),(6,0),(0,1).
Answer: 3/2.
Possible form for double integral:

6 1— %x
/ / xydydx
o Jo
1 6—6y
/ / zydzxdy
o Jo

(3) Compute the solid under the graph of f(z,y) = 34 222 + Ty over the rectangle
R={(z,y)l<z<3,0<y<1}
Answer: fol f13(3 + 222 + Ty)dxdy = 91/3.

(4) Reverse order of integration.

(a) fol ffx eV Tdydz.
Answer: Graph: See desmos under 4/a.

1y 2 1
/ / eV Tdydx + / / e’ *dydx
0o Jy/2 1 Jy/2

1

or
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(b) J3V° [ g " 1dady.
Answer: Graph: See desmos under 4/b.

2 pV6z 4 /16—22
/ / ldydx + / / ldydx
o Jo 2 Jo

(©) o Jo_g, /(x,y)dyda.
Answer: Graph: see desmos under 4/c.

0 (3+V9Fy 7 3407y
/ / [z, y)dxdy + / / f(z,y)dzdy
-9 J3—/9+y 0 Jzx

x3
(d) f12 [, f(z,y)dydz + f28 ff f(z,y)dydx.
Answer: Graph: see desmos under 4/d.

/ 8 /j@ F (2, y)dedy

(5) Evaluate the integral by reversing the order of integration.

LT
/ / e” dxdy.
0 JTy

Answer: Graph: see desmos under 5.

T rx/7 T o2 49 _ 1
/ / exzdydx _ / ze d — e
o Jo o 7 14
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MATH 6A WORKSHEET 8 3

QUIZZES

Show your work. Points will NOT be awarded for answers with no explanation or
necessary steps. NO CALCULATORS. NO NOTES.

(1)

Evaluate the line integral fc f ds, where f(x,y) = 23y'® and c is the upper half
of the unit circle centred at the origin (i.e., the part of the unit circle that is
above the y-axis). (4 points)

Answer:
Method 1: Use c(t) = (cost,sint) with 0 < < . Then ¢'(t) = (—sint, cost)
and so ||c/(t)|| = 1. The integral will become

/ cos®(t) sin'®(¢) - 1dt.
0

By using u = sint and using the identity cos?t = 1 — sin?¢, we get that the
integral becomes

0
/ (1 —u?*)u'Sdu = 0.
0

(Be careful we have to change the bounds.)

Method 2: We can discover that the integral of the left part of the semicircle
will be negative of that of the right part, (since the value of the function at
(—z,y) is exactly the negative of the function at (z,y), and that the semicircle
is symmetric about the y-axis), we know that the integral must be 0.
Evaluate [ F - ds, where ¢ is the line connecting (0,—m) and (0,0), and
F = (e"siny, e” cosy). (4 points)

Answer: Possible parametric function: c(t) = (0,t), —7m < ¢t < 0. Thus
c'(t) =(0,1)

0 0
/F-ds:/ (e%sint, e cost) - (0, 1>dt:/ e? costdt = 0.

Evaluate [ F - ds, where c¢(t) = (tsint,tcost), 0 < t < m , and F =
(e*siny, ” cosy). (2 points)
Answer: Discover that F is conservative by verifying
oFy  0F;
oy Oz
we know that the integral does not depend on the path. Since in this problem
c(0) = (0,0), ¢(m) = (0, —m), we can just choose the inverse path in the previous
question, and hence by the property of line integral for vector fields, we know

that the answer will just be the negative of the answer of the previous question,
which is still 0.

=e” cosy,



