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REVIEW EXERCISES

REVIEW EXERCISES

11.

13.

domain {(z,y) : y > 22}, range (0,0)

domain {(z,y) : ,y € R}, range (0,00)
domain {(z,y,z) : 2 > 2% + 4%}, dange [0, +0c0)
domain {(z,y,2) : x + 2y + z > 0}, range R

(@) f(e,) = 372%
(b) f(z,y) = %wa;
T+ 2y

¢) 6 = arccos —————
) VB2 +y?

Assume one of the vertices is (z,y,2),z > 0,y > 0,z > 0.

8. hyperboloid of two sheets
xy—trace: none
xz—trace: hyperbola 422 — 22 =4
yz—trace: hyperbola 422 — 3% = 4

ellipsoid

xy—trace: ellipse 422 + 9y? = 36
xz—trace: ellipse 4x2 + 3622 = 36
yz—trace: ellipse 9y* + 3622 = 36

10. elliptic paraboloid

hyperbolic paraboloid
xy—trace: lines x = t+y xy—trace: parabola 422 =y
xz—trace: parabola z = —x2 xz—trace: (0,0)

yz—trace: parabola z = y? yz—trace: parabola 922 =y

12. hyperboloid of one sheet
xy—trace: ellipse 922 + 4y% = 36
xz—trace: hyperbola 22 = 922 — 36
yz—trace: hyperbola 22 = 4% — 36

cone
xy—trace: lines x = +y
xrz—trace: lines x = +z

yz—trace: (0,0)
14.
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c=0,=— 0=22%+3y? = (0,0)
c=6,— 6 =2z + 332, ellipse
c=12,= 6 = 222 + 332, ellipse

¢ = —4,= x = —4y?, parabola
¢ = —1,= x = —y?, parabola
c¢=1,= x =92, parabola

¢ =4,= x = 4y?, parabola

the origin is omitted

c=6,2r +y+ 3z =6, plane

(a) f(0,0) =1, level curve: f(z,y) =1
(b) f(In2,1) = 4, level curve: f(x,y) =4
(c¢) f(1,-1) = 2e, level curve: f(z,y) = 2e

18. ¢=0,= 0=22+y? — 4, circle

c=1,=5=22+192, circle
c=2,= 8 =212+ y?, circle
c=5,= 9 =% +y>, circle

20. c=1,= 22 + 9% =1 circle
c=4,= 2% + 1% = 4 circle
c=9,= 22 +y? =9 circle

22. c=16,2% + y? + 422 = 16, ellipsoid

24. (a) f(2,0,1) = 4, level surface: f(z,y,2) =4
(b) f(1,m,—1) = —1, level surface:
f(xv Y, Z) =-1
(c) f(4,7,1/2) =0, level surface: f(z,y,2z) =0

2 — 72 _
~ lim (x+h)*+2(x+ h)y —2z? — 2zy

h—0 h

fy = lim = lim

h—0 h
= }llin})(2x+h+2y) =22+ 2y

249 h)—z2-2
2 +2zx(y+h)—x xy:2x

h—0 h h—0 h

y? cos2(x + h) — y? cos 2x
m

fo = ilzLO h - }ILLO h
2(x + h) — cos2x
— 2 lim &
4 hli% h

= y? cos' 2z = —2y? sin 2z
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flx,y+h)— f(z,y) (y + h)? cos 2 — y? cos 2z

= 1 = 1.
Ty o h B0 h
h 2 _ .2
= cos 2x lim M = 2y cos2x
h—0 h
fo =22y -2y  f, =2 —6zy’
Gz = (1,2 + y2)—1/2 _ xQ(xQ 4 yQ)—S/Q; gy = —Z‘y(xQ 4 yQ)—3/2
0z 0z .
== — 9z sin(zy? zzzcos:c2; == = 223y cos(zy?).
% (xy”) + 2%y cos(zy”) 9 y cos(zy”)
fz =ye™In(y/x) — lezy fy = ze®In(y/x) + <~
=Y Y " Yy Y 7
hy = —e % cos(2z — y) — 2e 7 sin(2z — y) hy = e *sin(2z — y)
Uy = y2secxrtanz + 2x tany uy:2ysec:r—|—x28e(32y
I = 2y° + 2yz I = 222 + 2xz I = —2xy
@yt T (@ ty ) To(atyte)?
tan( ) T —x
w, = arctan(y — z Wy = ——— w, =
: Y VTl (- 2)? R EVEDE
9_ o« . 99_ vy - d9_ =
ox a2+ y?+ 22 dy 242 +2% 0z a2 +y?+2%
hy = ve®*? sin uw + we*? cos uw; h, = ue*? sin uw; hy = ue™  cos uw
fo = 322%y% — 49® + 2, fy =223y — 122y — 1;
Jze = nyZ’ Jyy = 223 — 24zy, Jyz = foy = 61'2.74 - 12y2
2 2
x 4x x
=2zxln(y —x) — , =92In(y — x) — _ :
z? x2 2z n x2
gy = v Yyy = T g Gy = Jyz =
Yoy—at T (y—w)? YOy —a o (y—w)?
ge = ysinay + xy? cosTY, Ges = 2y coszy — Ty sin zy;
gy = TSinzy + x2y cos zy, Gyy = 2x2 cos xy — yx> sin xy,
oy = Gyz = SInxY + 3TY cosxy — x2y? sin xy
2 2
fo = 2aelv 4 L eoly, Fow = 26%/Y 42wy + w_Qex/y;
Y Y Y
3 3 4 2 3
T 2z T 3x T
— 2 o/ — 27 oz/ adipe 4 - = 2 mly T m/
fy = ygemya fyy = v 61y+y4ez Y, foy = fya = 2 e? y3ezy
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fo =2xe* cos(2z + 1), f, =22%e cos(2z + 1), f, = —22%e?sin(2z + 1);
Joz = 2€%Y cos(2z + 1), fyy = 42%€?Y cos(2z + 1), f.. = —4a?e?¥ cos(2z + 1);

Joy = fyo = 4xe®¥ c08(22 + 1), for = fon = —4xe?Ysin(2z + 1), fy. = foy = —42?e?sin(2z + 1)

Ge = dxyz® + yze®V?, gy = 22223 + xze™?, g. = 622yz> + xye™vZ;

Grw = Ay2® + Y720, gy, =222 g, = 1207z + 2yPe
oy = Gyo = 422° + 26" L ay2?e™ oo = goo = 120y2° + ye™ + ayzetV

Gyz = oy = 6222 4+ 1% + 2%yze™Y?

0z 0z

el 6 =10 4. — =3 _ =6

5, = 4t 6lazs 9y |(2,-1,2)

r=1+4+¢t y=2, z=8410¢ r=2, y=—-14+¢t, z=246t

a) z,(2,1) = 2,1) = —1; the equation for [y is:
(@) 2(2.1) = g (0,1 a 1

r=2;, y=1—t; z2=3+1

—4x 4
b) z,(2,1) = 2,1) = ——; the equation for [, is:
(0) 22, 1) = g s (2.1) = g the e :

3
sz—Zt; y=1 z2z=3+1

(¢) The normal vector for this plane is: —i— %j - % k or 4i+3j+3k;

an equation for the plane is:  4(x —2)+3(y — 1) + 3(2 — 3) = 0.

Neither.
interior: {(z,y) : 0 <z < 3,2 <y <5}
boundary: {(z,y):x =0 or =3, 2<y<5}U{(z,y):y=2 or y=5, 0<x<3}

Open.
interior: {(x,y) : 0 < 2% +y? < 4}
boundary: {(0,0)} U{(x,y) : 2% + y* = 4}

Closed.
interior: {(z,y) : © +y > 4}
boundary: {(z,y) : x +y = 4}

Closed.

interior: {(7,9,2):0<2 <2, 0<y, 0<z2, y?+ 2% <4}

boundary: the quarter disks z = 0, y? + 22 <4; 2 =2, y* + 22 < 4;
the squares z =0, 0<z,y<2; y=00<z, 2<2; and
the cylindrical surface y2 +22=4,0<2x<2, y, 2>0
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Neither.
interior: {(z,y,2): 0 <2 +y? <z < 4}
boundary: the cone z = 2% +y? and the disk 2% +y? <4, 2 =4
(@) fo=yg'(zy), fy=2g(zy);  afe—yfy=2zyg —ayg =0

(b) fre = yQQN(xy)v fyy = x2g”(xy)§ x2fm:r: - nyyy = $2y2g// - x2y2g” =0

_ Y _ x _ 2xy . —2ay
fw_ x2_’_y2’ fy_xQ_’_yQ’ fww_(x2+y2)27 fyy—(l.2+y2)2
fox + fyy =0
o f *f
No. ) 2wy 20y . 2 J
© Oyox v gye 0xdy
(a) lim f(z,0) =1lm0=0 (b) lim f(0,y) =lim 0 =0
z—0 z—0 y—0 y—0
2x2mx . 2max . 2x2ax? 2a

(c) ilir(l) x4 +m2z2

=0 (d)

m =
z—0 2% +a22%¢ 14 a?

m ———-
a—0 m?2 + 22

lim(, 4)—(0,0) f(z,y) does not exist.
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