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1
1. (7 points) Compute the curvature of r(f) = <t3, 7 3t> at the point (—1,1,-3).

t = —1
r(t) = <3z2, llz 3>
r'(—l) = (3, 1, 3)
(1) = <6t, %, 0>
"(—-1) = (-6,2,0)
(1) xr’(-1) = (-6, 18, 12)
_ P xr(-n)
' (=1)[?
_ 6V14
V193
~ 0.27

2. (7 points) A force with magnitude 14 N acts directly downward from the xy-plane on an object with
mass 5 kg. The object starts at the point (0,0,1) with initial velocity v(0) =1i— j+ 2k. Find its
position at time ¢ = 2.

F = ma
14 = 5a
a = 2.8
a(r) = —-28k
v(r) = —2.8tk+v(0)

= i—j+(2-280)k
r(t) = ti—tj+ (2t —1.4*)k+r(0)
= ti—rj+(1+2—1.4%)k
r(2) = 2i-2j—0.6k

The object is at the point (2,—2,—0.6) at t = 2.



Math 126A &B, Autumn 2019 Midterm 2 Solutions Page 2 of 4

3. (7 points) Compute all first partial derivatives of the function w = 3y**%.

ow

A +z—1
R 3(x+2)y"

In(w) = In3+(x+z)lny

1 dw -

w odx Y
aW +z
— = 3y"“.Iny
ox

l a_w = I|n

w dz Y
a_w = 3y"".Iny
dz

4. (7 points) Consider the surface given implicitly by 2xz° + yz+ 2x*y = 0.
Compute the tangent plane to this surface at the point (1,2, —1). Use this tangent plane to approximate
the z-coordinate of a point on the surface where x = 0.8 and y = 2.01.

dz dz
0 = 223+6x22——|—y£+4xy

dx
0z 0z
0 = —2+6$+2$+8
dz _ 3
dx 4
0 = 6xz2%+z+y%+2x2
dy dy
dz 0z
0 = 68_y_1+23_y+2
dz _ 1
dy 8
3 1
0 = —Z(x—l)—g(y—Z)—(ZH)

3 1
¢~ —1-7(08-1)-(201-2)

= —0.85125
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5. (10 points) Find the points on the surface  y> = xz+3x+ 12 that are closest to the origin.
Justify that your answer is a minimum.

We wish to minimize D = x> +y*> 4 22, subject to the constraint that y* = xz+ 3x+ 12.

Use the constraint to eliminate y from our objective D.

D = X4y +7
X xz 3412427

D, = 2x+4+z+3

D, = x+2z
2x+z = -3
x+2z = 0

1
x = =2

P o= (D) +3(-2)+12=4
y = —=2,2

There are two critical points: (—2,2,1) and (—2,—2,1). Note that they are both 3 units away from
the origin.

We use the Hessian to check that this is a minimum.

Dy, = 2
Dy, =D, =
D, = 2
2 1
Ho- |-

Since H > 0 and D, > 0, we conclude that the distance is a local minumum.
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6. (12 total points) Evaluate the double integrals.

1 rm
(a) (6 points) /0 / cos (x*) dxdy
my

1 pm b4 %x
// cos(xz) dxdy = // cos(xz) dydx
0 Jmy 0 .Jo
71

_ 1 2
= /o nxcos(x ) dx

1

2 rVa—x2
(b) (6 points) / / Vx2+y?dydx
0.Jo

2 AR 72 12
// Vx2+yrdydx = / /r-rdrd@
0J0 0 0

/2 2
= dﬂ‘/ r*dr
0

a3 S
W oo

£
b |



