Solutions to Quiz 2 — MA 225 B2 — Spring 2011

Question 1 If we test the approach to the origin along a line of the form y = max, we find

Sma? B 5m

(1+3m*)a* (14 3m*)’

which is different for different values of m. Hence, the limit does not exist.

Question 2 Note that z(t = 3) = 1 and y(¢t = 3) = 3e. We then compute

d _ dgds  dgdy
dt Ox dt  Oydt

= [2zcos(z+y) — 2”sin(z + y)] (—%) — 2?sin(z + y)(e' + te)

1 p
_ _5[2 cos(1 + 3e) — sin(1 + 3¢®)] — 4e3sin(1 4 3¢?).

Question 3

(i) Note that this vector is not a unit vector. A unit vector pointing in the same direction is given
by u = (1/4/5)(1,—2). Also, Vf = (2y + 2x,2x), and so

Duf = 2y + 2z, 2x) - (1/V5)(1, =2) = —[y — x].

Sl

(ii) The equation for a tangent plane is z — zp = fu(20, yo)(x — zo) + fy(x0,y0)(y — yo). Using the
partial derivatives compute in part (i), we find f,(1,1) =4 and f,(1,1) = 2. Hence, the plane is

z—3=4(xr—1)+2(y—1).

(iii) A critical point occurs when both f, = 0 and f, = 0. Hence, we need 2(y + =) = 0 and 2z = 0,
which holds only for (0,0). Thus, the origin is the only critical point. We compute

D = foufyy — [, =2(0) — 2 = -4 < 0.

Ty

Thus, this point is a saddle.

Question 4 The equation for the area A is A = xy. Thus,

dD = ydz + xdy = 10(3) + 20(3) = 90cm?.
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Question 1 If we test the approach to the origin along a line of the form y = max, we find

3m3xt 3m3

(2+mb)zt  (2+md)’

which is different for different values of m. Hence, the limit does not exist.

Question 2 Note that z(t = 2) = 1 and y(t = 2) = 2¢%. We then compute

dy _ ogds  Ogdy
dt Ox dt Oy dt
2
= [y’ cos(z +y)] (_t_2> + [2ysin(z + y) + y* cos(z + y)] (¢ + te)
= —2¢*cos(1 + 2¢?) 4 3e?[4e? sin(1 + 2¢2) + 4e? cos(1 + 2¢2)].

Question 3

(i) Note that this vector is not a unit vector. A unit vector pointing in the same direction is given
by u = (1/v5)(1,—2). Also, Vf = (2y, 2z + 2y), and so

Duf = (29,22 +2y) - (1/V5)(1,—2) = %[—29: .

(ii) The equation for a tangent plane is z — zp = fu(%0,yo)(x — z0) + fy(x0,y0)(y — yo). Using the
partial derivatives compute in part (i), we find f,(1,1) = 2 and f,(1,1) = 4. Hence, the plane is

z—3=2(x—-1)+4(y—1).

(iii) A critical point occurs when both f, = 0 and f, = 0. Hence, we need 2(y + z) = 0 and 2y = 0,
which holds only for (0,0). Thus, the origin is the only critical point. We compute

D= furfy — [2,=2(0)—2°=—-4<0.

Ty

Thus, this point is a saddle.

Question 4 The equation for the area A is A = xy. Thus,

dA = ydx + zdy = 5(2) + 10(2) = 30cm?.
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Question 1 If we test the approach to the origin along a line of the form y = max, we find

2m?z? 2m? o2 0
= m® as
(1+5mba?)zt (1 + 5mba?) ’

which is different for different values of m. Hence, the limit does not exist.

Question 2 Note that z(t = 2) = cos2 and y(t = 2) = 1. We then compute

dg _ Ogdr  Ogdy
dt Ox dt Oy dt
= [2ze™™Y + 2%e" Y] (—sint) + [2%e"MY] (—2/t%)

1
= —sin2(2cos2 + cos® 2)e! 82 3 cos? 2etteos?,

Question 3

(i) Note that this vector is not a unit vector. A unit vector pointing in the same direction is given
by u = (1/v/10)(3, —1). Also, Vf = (2z 4+ y,x + 2y), and so

1
Duof = 22 +y,z +2y) - (1/V/10)(3, —1) = ——[52 + .
f=Qr+y y) - (1/v10)(3,—1) \/ﬁ[ Y]
(ii) The equation for a tangent plane is z — zp = fu(%0, yo)(x — z0) + fy(20,y0)(y — yo). Using the
partial derivatives compute in part (i), we find f,(1,1) =3 and f,(1,1) = 3. Hence, the plane is

z—=3=3@x—-1)+3(y—1).

(iii) A critical point occurs when both f, = 0 and f, = 0. Hence, we need 22 +y = 0 and 2y +x = 0,
which holds only for (0,0). Thus, the origin is the only critical point. We compute

D= fuly—fo,=2(2)—1"=3>0,  fu=2>0.

Ty

Thus, this point is a local minimum.

Question 4 The equation for the volume V is V = wr?h. Thus,

dV = 27rhdr + mr*dh = 4007(2) + 1007(2) = 10007cm?.
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Question 1 If we test the approach to the origin along a line of the form y = max, we find

3m?zt 3m? . 3 0
= —-m” as
(4+mbaz?)zt  (4+mba2) 4 ’

which is different for different values of m. Hence, the limit does not exist.

Question 2 Note that 2(t = 4) = cos4 and y(t = 4) = 1. We then compute

dg _ 9dgdv | Ogdy
dt Ox dt Oy dt
= [y?e"TY] (—sint) + [2ye™ + y?e" Y] (—4/1%)

: 3
— _sin 4el+cos4 o Z€1+COS4.

Question 3

(i) Note that this vector is not a unit vector. A unit vector pointing in the same direction is given
by u = (1/v/13)(2, —3). Also, Vf = (2x + 3y, 3z + 2y), and so

Duof = (22 + 3y, 3z + 2y) - (1/V13)(2, =3) = \}—f_?)x

(ii) The equation for a tangent plane is z — zy = fu (%0, yo)(® — z0) + fy(20,y0)(y — yo). Using the
partial derivatives compute in part (i), we find f,(1,1) =5 and f,(1,1) = 5. Hence, the plane is

z—=5=>5(x—1)+5(y—1).

(iii) A critical point occurs when both f, = 0 and f, = 0. Hence, we need 2x+3y = 0 and 2y+3x = 0,
which holds only for (0,0). Thus, the origin is the only critical point. We compute

D= furfy —[2,=2(2) —3=-5<0.

Ty

Thus, this point is a saddle.

Question 4 The equation for the volume V is V = wr?h. Thus,

dV = 2xrhdr + mridh = 1007(3) + 257(3) = 375mcm®.



