TEXAS A&M UNIVERSITY Math 251 - Spring 2021
AF" Math Learning Center Week In Review

Wir 7: Sections 15.1, 15.2, 15.3

Section 15.1

/4
Problem 1. Find f z sin(3y) dy
0

Problem 2. Findf Mdm
1 HH

2 3 3 p2
Problem 3. Evaluate f f (zy + = + y) dydr and f f (zy + =+ y) dzdy
o Jo o Jo

Fubini’s Theorem: If f is continuous on the rectangle R = [a, b] x [, d], then

1) fﬁf(x,-y)da=fff(x,-y1dyd-r=f[f(:c,y)dxdy.

(2) In the case where f(z,y) = g(z)h(y), then

ffﬁf{:&'ﬂdﬂ:fj/cdg(m}h(y) dydx=fabg[m) d-.rfh(y]dy

Problem 4. Find f/ %dfl, where R = [0,4] x [1,2]
R

Problem 5. Find f/ rsec’ydA, where R= {(z,y)0 <z <2,1<y < -}
R

N

Problem 6. Find ff e v dA, where R = [0,In2] x [0,1n 3]
R

Problem 7. Find f/ (ycos(zy)) dA, where R =[0,2] x [0, 7]
R

Problem 8. Find the volume of the solid S that is bounded by the paraboloid =%+ y”> + z = 16,
z=00<2<4 0<y<4

With thanks to Amy Austin for generously sharing all of her WIR problems from last semester.
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Section 15.2

Type I: A plane region [J is said to be of type [ if it lies between the graphs of two continuous
functions of z, that is D = {{z.y)|la <z < b, gy(z) <y < gu(z)}.

Cage |

y=glx)

y=&(x)

=

a b

If f is continuous on a type I region D = {(z,y)|a <z < b, gi(x) <y < ga(x)}, then

b pg2(r)
[[s@maa= ["[*" f.u) duas
R a Jg(r)

Type II: A plane region I is said to be of type I if it lies between the graphs of two continuous
functions of y, that is D = {(z,y)le <y < d, h(y) <z < ha(y)}.

If f is continuous on a type 1l region D = {(z,y)le <y < d, hi(y) < = < ha(y)}, then

d  phaly)
/ flz,y)dA =/ [ f(z,y) dzdy
D e Jhi(y)

With thanks to Amy Austin for generously sharing all of her WIR problems from last semester.



TEXAS A&M UNIVERSITY Math 251 — Spring 2021
AF*I Math Learning Center Week In Review

4 pT
Problem 9. Evaluate f f (x4 y) dydzx
1
L py
Problem 10. E\-'aluat.(.\f f (3 + zy) drdy
0 Jo

Problem 11. Sketch the region of integration and evaluate f f xe’ dA where D is the region
D
bounded by y =0, y = z? and = = 2

Problem 12. Set up but do not evaluate both a type I and type IT integral for f fle,y)dA,
n

where D is the region bounded by y = 2 and y = 3x.

Problem 13. Sketch the region of integration and change the order of integration.

4 2
(ﬂ/ffmmﬂw
o Jum

2 Inx
G) [ [ ) dude
1 0

Problem 14. Set up but do not evalnate a double itegral that gives the volume of the solid
under the surface » = zy and above the triangle with vertices (1,1), (1,2) and (2, 1)

2 .2
Problem 15. Evaluate f f eV dydz
0 T

2 4
Problem 16. Evaluate f f VrsinT dydr
0 yl

With thanks to Amy Austin for generously sharing all of her WIR problems from last semester.
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Section 15.3

Recall: If P(z,y) is a point in the zy-plane, we can represent the point P in polar form: Let r be
the distance from O to P and let # be the angle between the polar axis and the line OFP. Then
the point P is represented by the ordered pair (r,#), and r, # are called the polar coordinates
of P.

Connecting polar coordinates with rectangular coordinates:
a.) z = rcos(d), y = rsin(?)
b.) tan(#) = E, thus # = arctan (E)
T T

c) 2t +yf =1

2
Problem 1. Find the cartesian coordinates of the polar point (2._ ?ﬂ-)

Problem 2. Find the polar coordinates of the rectangular point (ﬁ —1).

Problem 3. Find a cartesian equation for the curve deseribed by » = 2sinf.

Problem 4. Find a polar equation for y = 1+ 3z

Change to Polar Coordinates in a Double Integral: If f is continuous on a polar rectangle
RogivenbyD<a<r<b a<f<j where 0 < § — a < 27, then

/fﬂf(w,y] dA = fj f:ffrcosﬂ,rsinﬂ}rdrdﬂ

Problem 5. Evaluate f f (r +2)dA, where R is the region hounded by the circle 22 + % = 4.
R

Problem 6. Evaluate f f 4y dA, where R is the region in the second quadrant bounded by the

R
circles 2 + y? =1 and 2% + % = 4.

Problem 7. Evaluate / f 3z° dA, where R is the region in the first quadrant enclosed by the
R
by the circle 22 +4* = 9 and the lines y = 0 and y = .

With thanks to Amy Austin for generously sharing all of her WIR problems from last semester.
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Y,
4 .
Problem 8. Change x* dydr to a polar double integral. Do not evaluate.
(=1 L =
o Jo

4 VA2
Problem 9. Change f [ v/ 12 + 42 dydzx to a polar double Integral. Do not evaluate.
o Jo

Problem 10. Set up but do not evaluate a double integral that gives the volume of the solid that
lies above the xy-plane, below the sphere 22 4+ ¢ 4+ 2% = 81 and inside the cylinder 2® +4° = 4

Problem 11. Find the volume of the solid bounded by the paraboloids z = 20 — z° — 3 and
z=4dr? + 492

With thanks to Amy Austin for generously sharing all of her WIR problems from last semester.



