MAT 277, Homework #3, Spring 2025 Name

Instructions: Write your work up neatly and attach to this page. Record your final answers (only)
directly on this page if they are short; if too long indicate which page of the work the answer is on and
mark it clearly. Use exact values unless specifically asked to round.

1.

Convert the equation in rectangular coordinates to both cylindrical and spherical coordinates.
Simplify if possible. Solve for z in the cylindrical case (or z2 as the case may be) or solve for p in
the spherical case. Sketch a graph of the equation, or use technology to obtain the graph.

a. X*+y*+7°=10 d. y=x°

b. X*+y*=9 e. x=4

c. X*+y*-37°=0

Convert the equation in cylindrical or spherical form to rectangular form. Simplify as much as

possible and put into (some) standard form. Sketch a graph of the equation or use technology
to obtain the graph.

a. r=2 e. r=2sind
b. z=r’cos’@ f.rzéz
c. p=2SeCy g. p=4cscepsectd
T
d p=2 h.p==
P ?=%

Find a vector-valued function in two variables whose graph is the indicated surface. Use
graphing software to create an equation of the graph.

a. Theplanex+y+2z=6. d. The cylinder 4x* +y* =16
b. The part of the plane z = 4 that lines inside the cylinder X? + y2 =9

2 2 2
c. The ellipsoid % + yT + ZT =1 e.Theplanez =y

Find the rectangular form for the surface described below in vector-valued form. Sketch a graph
of the equation or use technology to obtain the graph.
a. ?(u,v):ui+vj+glz
b. 7(u,v) = 2ucos(v)i + 2usin(v)j + %uZE
c. #(u,v) = 3cos(v)cos (w)i + 3 cos(v) sin (u)j + 5sin (v)k
. 7#(u,v) = 4cos (u)i + 4sin (w)f + vk
e. 7(u,v)=ui+vj+Vuvk

Graph the following parametric equations in 3D. For graphs that don’t involve trigonometric
functions, try t = {—3,—2,—1,0,1,2,3}. For points that contain trig functions you can try t =
{—-2m,-3n/2,—m,—1/2,0,m/2, w,3m/2,2m} orif the graph is less predictable, try t =
{0,m/4,7/2,3n /4,7, 51 /4,3m /2,71 /4, 21}. Be sure to label each graph with an arrow on the
curve in which t is increasing. Verify your sketch with online graphing tools.

a. 7#(t)=ti+Qt—4)j+ @Bt—-"7Nk c. 7(t) = t2 i + t] + 4k

b. #(t) = sin (£)i + cos (t)j + tk (helix) d. 7(t) = sin?(t) i + tj + cos(t?) k

For each graph below, identify the equation of the function that produced it.



P(t) =tcosti+tj+tsintk
b. #(t) = cos?ti+sin®t]+ tk
7(t) =ti+eff+costk

() =t +
.P(t) = costi+sint]+cos(2t) k
f.7(t) = 1i + costj + 2sintk

1
1+t2

j+t%k

zmin=-1.51 2min=-161.27 2min=-34 82

zmax=1.51 Zmax=792.93 zmax=31.68

xmin=-1.51 ymin=-151 xmin=-6.42 ymin=-0.25 xmin=-34 0§ ymin=-6.42
. xmax=1.51 ymax=1.51 eee | xmax=31.55 ymax=1.25 xmax=37.17 ymax=31.55
l. i V.

zmin=-3.02 Zmin=-3.21 zmin=-151

zmax=3.02 2max=15.77 zmax=151

xmin=0.24 ymin=-1.51 xmin=-0.26 Ymin=-0.26 xmin=-3.21 ymin=-73211
.o xmax=1.76 ymax=1.51 . xmax=1.26 ymax=1.26 Vi xmax=15.77 ymax=35996«
1. V. .

7. Find limits of each function at the indicated point. Be sure to check multiple paths. Use polar or
spherical coordinates where appropriate.

a.

b.

o

o

0@

8. Match the graphs below with their equations.
z=x%—y
z=eV(x?-1)

a.
b.

X—y-1

lim _
o)=Y [x—y -1
Im ZXy 2

(x,¥)—>(0,0) X 4 y
XX +y?
()00 Xy
X2 y2
=00 X* 43y

2

I

lim Xsin
(xy)=(0,0) x*+y*
2.,5

: Xy

m o2
(x¥)(00) 2x* + 3y

3 +2,[y
(xy)-00) X% 4 y?

X

lim arctan{
(x,y,2)—(0,0,0)

x2+y2+zz}

2

i lim 2
(x)-(00) \[x — \/y
_ 2X—y?
" 00 2% + y
X2y
()00 X3y
Xy
C(0y)-00) X8 4 y?
x%ye¥
M 3y o0,0) 4437
2X3y2
" )00 X6 + y*

. Xyz
(x,y,2)—(0,0,0) X 4+ y +7
Xy + YZ + Xz

" (xY.2)=(0,0,0) X% + y2 +72

e.z=10—4x -5y
f.z=(x?—-7vy?)?



c. z=sin(x —y)cos(x+y) g.z=
2
d. z=sin(|x| + |y]) h.z=ln( —"——y—)
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iii. vi.

9. Match the graph of the parametric surface to its equation.

a. 7(u,v) =ucos(v)i+usin(v)j+ uk
#(u, v) = sin (u) cos(v) i + sin (w) sin(v) j + cos (u)k
#(u, v) = usin(2v) i + u?j + u cos (2v)k
#(u,v) = cos®ucos® vi+sinducos®vj+sindvk
F(u,v) = W+ v)i+ @W? - v)j+ W+ vdHk
7(u,v) = ui + vj + (4 — u? — sin(v))k

-0 o0 o




10. Match the graphs below to the equation that generated it in spherical coordinates.

a. p = 4sin(¢) d. p = 4cos(¢)
b. ¢ = g e. p = sin (8)sin (¢)
c. p =sin?(¢)cos?(H) f.p = cos (0 + ¢)sin (6 — ¢)

i xmax=079 max Tmax=079 v 2049 ymax=0 98 vi. izt

11. Determine the points at which the functions below are continuous.

a. f(x,y,z) =In(x?+y?—4) c. g(x,y,z) = arcsin(x? + y? + z2)
L’ (x' y) ¢ 0

b. h(x,y) = {xz*'xy“’z 5.7) d. p(x,y) = cos(yJ1+x —y)
0, x,y)=0



