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Section 2.8 (12ed. 17.1)
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fla,y) =32%y —4y. f(2,-1) =3(2)%(-1) —4(-1) = —12+4 = -8.

Cg(zyy, 2) = PPyz+ay?z+ayz? g(3,1,-2) = (3)2(1)(=2)+(3)(1)2(=2)+ (3)(1)(-2)? = —18 —6+12 =

—12.
h(r,s,t,u) =ru. h(1,5,3,1) = (1)(1) = 1.
h(r,s,t,u) =1In(ru). h(1,5,3,1) =In((1)(1)) =In1 =0.

9(pa,pB) = pivPBE +9. 9(4,9) = (16)(3) + 9 = 57.
9(pa,pB) = pay/pp +10. g(8,4) =84 +10 = 8(2) +10 = 16 + 10 = 26.

2z 2 2

T F(1,0,3) = ERE

flayy) =22y —3y3. f(r+t,r)=(r+t)%r —3r3 =13+ 2r2t + 20 — 3r3 = r(t? + 21t — 21?).

F(x,y,2) =

The probability that, out of a total of four children, exactly three will be blue-eyed is

pay- LATE @)@ 8

31(4-3)! 311 647

A plane parallel to the yz—plane has the form z = ¢, where ¢ is a constant. Since (—2,0,0) is a point
on this plane, the equation is x = —2.

A plane parallel to the yz—plane has the form « = ¢, where ¢ is a constant. Since (96, —2,2) is a point
on this plane, the equation is x = 96.

A plane parallel to the yz—plane has the form a = ¢, where ¢ is a constant. Since (—4, —2,7) is a point
on this plane, the equation is x = —4.
z

The surface 2z 4+ y + 2z = 6 is a plane because its

equation can be rewritten 2z+y+2z—6 = 0, which is in

the form of the equation of a plane (Az+ By+Cz+D =

0). The intercepts are (3,0,0), (0,6,0) and (0,0, 3).

The first quadrant part of the plane is illustrated on 3
the right. X
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26.

28.

28%.

The surface y = 22 has yz—trace yz-trace

y = 22 and the section with any

plane z = a is also y = 22. These

are all parabolas. The surface is y y
called a parabolic cylinder. X X

The surface 2% + 4y = 1 has zy—
trace and section with any plane
z = c given by 2% + 4y = 1,
which are ellipses. The surface is
called an ellipitical cylinder.

Xy-trace y

The surface 3z242y? = 1 has zy—
trace and section with any plane
z = c given by 322 + 2y% = 1,
which are ellipses. The surface is
called an ellipitical cylinder.

Xy-trace y

Section 17.1 (12ed. 17.2)

6*.

10.

fla,y) =222 +3zy  falz,y) =42 +3y  fy(z,y) =32

fley) =2 fo(z,y) =0 fy(z,y) =0

g(x,y) = (@® + 1)% + (y* — 3)3 + bay® — 222y

gz(z,y) = 2(2? + 1)(296) +0+5(1)y3 —2(22)y? = da(2® + 1) + 5y° — day?

gy(@,y) = 0+ 3(y* — 3)*(3y°) + 52(3y?) — 22%(2y) = 9y*(y* — 3)* + 15zy? — da?y

glz,y) = (x+1)>+ (y =3 +52y> =2 go(z,y) =2(x+1)+ 55> gy(z,y) = 2(y — 3)* + 152y°

1
g(w,z) = Vw? + 22 = (w? + 22)% guw(w, z) = —(w2 + 22)_§(2w) =
3 3(w? + 22)3

1 2 o\ —2 2z
L(w, z) = —(w” + 2 3(22) = ——
ou(u,2) = 30+ 2 H ) = S
8uv? 8v2%(u? + v?) — 8uv?(2u)  8v? (v? — u?)
h(u,v) = 55 hu(u,0) = 21 ,2)2 NP
u? 4w (u? 4+ v?) (u? 4+ v?)
2 0 22) _ Ruyey2 3
o (1, 0) = 16uv(u® 4+ v*) — 8uv*(2v) _ 16u°v

(u? +v?%)? (u? +v?)2
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16.

16%*.

20.

22.

26.

26%*.

28.

30.

36.

38.

(g k,‘) 2@0 38 kl .79 3[1 03+2k50'13
Qu(0, k) = 2(0.38)¢=0-62 ;1.79 _ 3(1.03)¢%-03 = (.76 ¢~0-62 179 _ 3.09¢0-03
Qr(l, k) = 20038(1.79)k0-7 4 2(0.13)k~0-87 = 3.58 £0-38 },0-79 | (.26 f—0-87

o = (IB + yS) ezy+31+3y

0z
2= g = (2% 4 y7) (T (y 4 8)) 4 e TIH(32?) = (327 4 (2 4 y7)(y + B)) eI
0z
Zy = ay — (xS 4 yB) (exy+3x+3y(x 4 3)) 4 ezy+31+3y(3y2) — (3y2 4 (1173 4 yS)(x 4 3))ezy+31+3y
0
y = (I2 +y2) e2z+3y+1 P— 6;2 — 9 e2z+3y+1 4 (I2 +y2) e2z+3y+1(2) — (2%2 + 2y2 + 2:17) 62x+3y+1
0
Zy = 8; _ 2y 621+3y+1 4 (.’II2 4 y2) 621+3y+1 (3) _ (3(E2 4 3y2 4 2y) 621+3y+1

247

f(?‘, S) = \/Ee%-r — (7‘ s)% o2+ fr(7°7 s) (7‘ S) 2+r+ ; (T‘ s)%l(s) o2+ — (\/—+

1 1 o re2tr
flrys) = 3(re)= (e = 5=
f(r,s) = (5r% + 35%) (2r — 5s) fr(r,s) = 2(5r% 4+ 3s%) + 107 (2r — 5s)
fs(r,s) = —=5(5r% + 3s%) + 952 (2r — 5s)

i)

u

g(rys,t,u) =rsIn(t) e gr(rys,t,u) = s In(t) e* gs(r,s,t,u) =r In(t) e

gi(r, s, t,u) = Tste gu(r, s, t,u) =1rs In(t)e”
g(r,s, t,u) =rs In(2t + 5u) gr(ry s, t,u) = s In(2t + 5u) gs(ry s, t,u) = r In(2t + 5u)
( fu) = 2rs ( fu) = 5rs
r,8,t,u T, u
IS = o s Y T
0z 622 + 5y 0z 5
z = /223 + by + 2y — = il =
Or  2./2x3 + bay + 242 Ox =y 2 V2

3x2y? +2zy +x —y
TY — Yz + T2
(vy — yz + 22)(62%y + 20 — 1) — (322y% + 20y + o — y) (v — 2)
oy — g2 + 22

9(w,y,2) =

9y (‘T Y,z ) gy(17175) =27.
(1+7)1=% In(1+7)
A+ri—=—t °
A+ (1 +r)(-D(Q+r) =)+ A +r)1 = (1 +r)2 In(1 +7)
(L 4r)t==—1)
—(L+r) 4 t+ (14r) 7
(L +r)t==—1)

We are given u = f(t,r,z) =

Now % =In(1+7r) [

=In?1+r)(1+r)* [

Ct(l 4+t In2(1+1)
(= =17
This is what was required.

or 80 =
We are given that r, = r + D — + — and that elasticity is n = -2-. If we rewrite the formula
8D oD g—g
for elasticity as < — —— and substitute into the formula f h +DT+aC
or elasticity as — = —— and substitute into the formula for r e have rp, =r — 4+ —= =
Y oD T Dy Ly WO VG TL oD

oC 1—|—77 oC .
(1+ )+8_D_r[ ; }—FG_D as required.
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# 3.

(a)

Since Int is only defined for ¢t > 0, f(z,y) =In(z +y —1) is
only defined if z +y —1> 0 or y > 1 — 2. Hence the domain
is D = {(v,y) € R* | y > 1 — x}. This is the region of the
plane above the line y = 1 — z, excluding the line.

f(x,y) = e3%Y is defined for all pairs (x,%) of real numbers.

Since v/t is only defined for t > 0, f(x,y) = \/z + y is defined
for y > —x. Hence the domain is D = {(x,y) € R? | y > —z}.
This is the region of the plane above the line y = —z, including
the line.

Since Int is only defined for t > 0, f(z,y) = In(9 — 2% — 9y?)
is only define if 9 — 22 — 9y? > 0 or 22 + 9y% < 9. Hence the
domain is D = {(z,y) € R? | 22 +9y? < 9}. This is the region
of the plane inside the ellipse 22 + 9y? = 9, but excluding the
ellipse.

Since the domain of v/1 — 22 is —1 < 2 < 1 and the domain
of /1 —y?is —1 <y < 1, the domain of f(z,y) = V1 — 22—

VI—-y?isD={(z,y) eR?| —1<z<1l, —1<y<l1}
This is the part of the plane inside the square [—1, 1] x[—1, 1],
but excluding the boundary lines.

We first note that \/y — 22 is only defined if y — 2> > 0 or
y > 22 — the region of the plane above the graph of y = 2,

including the curve y = z2. Also T2 is only define if
—x
2 . Vy— a2
1—a* # 0or x # £1. hence the domain of f(x,y) = T
—x

is D = {(z,y) € R* | y > 2% x # +1}. This is the region
of the plane above the graph of y = 22, including the curve
y = x2, but excluding the lines 2 = —1 and = = 1.
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# 4.

(a)

The level curves are parallel lines.
The graph of the function is a
plane with xy—trace y = —x.

The level curves are circles of
radius /c at the origin. Since
2% 4+ y? can never be negative,
we can not draw level curves for
c = —2 and ¢ = —1. When
¢ = 0, the level curve is only a
point. The graph of the func-
tion is a paraboloid (bowl) open-
ing upward with vertex at the ori-
gin.

The level curve for each ¢, ¢ # 0
is a pair of hyperbolas in opposite
quadrants of the plane. When
c =0, we get the z— axis and the
y— axis. The graph of the func-
tion is saddle shaped.

Solutions # 6

page 5
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(d) The level curves are parabolas.
The graph of the function has zy—
trace the parabola y = z2. Hence

it is a parabolic cylinder.

4

(e) The level curves are ellipses cen-
tered at the origin. Since 2 +2y?
can never be negative, we can not
draw level curves for ¢ = —2 and
¢ = —1. When ¢ = 0, the level
curve is only a point. The graph
of the function is an ellipitical
paraboloid opening upward with
vertex at the origin.

—\\2

a

* question taken from the 12" edition of the text.



