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1. (2+2+4+4pts) The following parts are about the line r(t) = (¢ +2,—1,2¢t + 3) and the
zz-plane.
(a) Write the equation of the zz-plane.

o.(x.—o)-f»‘.(j—o)—rm(z—t)) =0

(b) Write a normal vector to the zz-plane.

V= £0,4,0)

(c) Show that the line r(t) and the zz-plane are parallel. (It may help to draw a picture.)
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(d) Use dot products to find the distance between r(t) and the zz-plane. (You must
show work.)
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2. (5 x 3pts) The following parts are about tangent planes and lines.
(a) Let F(z,y,z) = 42% + 4y*> = 2+ 4 be a function of three variables. Find the equation

of the tangent plane of the level surface of F' = 4 at the point (0,1,4).
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(b) Find the equation of the tangent plane of -  _ Z = z? + (y—2)% 43 “"at»’(O,l,4). /
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~ (c) Find the equation of the line tangent to the intersection of the surfaces of parts (a)
and (b) at (0,1,4).
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3. (4 x 4pts) Determine whether or not the following limits exist. If they exist then find the

limit. EXplam

(a)
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4. (4x 3pts) Let a, b, ¢ be positive non-zero numbers and

r(t) = <acos(£>, asin (%)), %’3>

(a) Find a formula for b in terms of a and ¢ so that [r'(t)] = 1.

Fl) w C250(E), “C*i))z>
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(b) Show that |r'(t)| = a—
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(c) Let n(t) = Y t”(t). Show that, for every real number ¢y, the line through the point
r(tp) in the airection of n(tp) both

(1) crosses the z-axis, and also

(2) is perpendicular to the z-axis.
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5. (3+8+6+6pts) Suppose [ = f(z,y,z) with z = z(p,7), y = y(r) and z = z(t); where
t = t(p,r). (All functions differentiable.) Given the following table of values:

£(119,120) = 1 £,(119,120) = 1 #,(119,120) = 1
£(119,120) = 1 2,(119,120) =1 =,(119,120) = 2
y(120) = 2 y,(120) = 6
2(1)=0 z(1) =2
£(1,2,00=0  £.(1,2,00=2  f,(1,2,00=0 f,(1,2,0)=1
foe(1,2,0) =1 fp(1,2,0) =0  f,.(1,2,0)=1 [
Fo(1,2,0) =2 f,(1,2,0)=0  f.(1,2,00=2 !

(Remember that e.g. fx=%f and fm=%f.)
(a) Compute f, at the point (p,r) = (119, 120).
g? = dy e &3%"‘ L2 Yy
W hen p,-_»\\Q)r:,\‘lo‘,X=\,‘j=1;£=4 QAA %=0
S =\a - — . .0‘* . ._L—_—.Q»
o, 0k p=\ yr=(20 &_Q .3\;_-\-0 A.2 L

(b) Compute f,. at the point (p,r) = (119, 120).
'Fr = '(\x Xy =+ {33( +‘F%'%t‘ v

Nhen p=W1q, =120 N K:&,j:l,k:&_ ond =0
ook pol@ roln £ _22+06+4.2.4 =6
. v

(c) Use linear approximation to estimate f at (p,r) = (120,119).

Uswn *(;\; ord -(,- i:Frnm port 0) ond ) we con u.:ci-\:t. \&,:wrdm&%
o\wro'x'\m-\-:m (or *M%W\-P plone 290 6k p=\2, Q= o which is

wur point  p=l20  QqeWA)

L(b a) = §hi2,0) + 2 G- 1) 4 G (q-120) = 2Ce-02) +6(q-12ed
Approrimaie Volie a4 £ = L(2s,1a) = 202-18)+ 6 (Ha-120) = =L

(d) Let u = <§, §> and v = <§, :—2@> ngpute the mixed directional derivative

Df;vf=Du (Dv f) at the point (p,r) = (119'; f20)

vQ” <'§?>'Qv>’<%"'q,‘> - —?— g\“"\%“?r
(§6-84) = {8 H B, B6-EL> <88



6. (8x4pts) For the quadric surfaces pictured below,
(1) state their name (e.g. “elliptic paraboloid”),
(2) describe the x, y, and z traces (e.g. “ellipse”, “hyperbola”, “line”, etc.)
(3) and write an equation with coefficients +1 which would look like the surface (e.g.
‘Yl 4+ 22 4+ 1 =2?").

Name: Hj\""(\’o“C’ Paralooleid (gowlc”e)

Trace in x = 1: ﬁaye_{bdg Trace in y = 0: Parabolo-

Trace in z = 0: _Pavabolo

¥y Equation: _ x= i 27"

Name: ije'/ bolo'd °’[ Oue Sheet

Trace in z = 0: Ellipse Cor Gede YTrace in y = 0: Ryporicolo

Trace in z =0: Hgggbs\o.

Equation: _y=¥=x*=4

Name: Culindesr

Trace in z = 0: Two  Lines Trace in y = 0: _EWypse (or Q’Q\Q’\

Trace in 2z = 0: _Two Livws

Equation: __ x*= i:z-s L

Name: E) li phic Porabola

Trace in z = 0: _Povalesla. Trace in y = 1: _EWipse (or C‘Em(e.\

Trace in z = 0: _ Parabkola

Equation: __ 4= xE 2t

(The intersection of a surface by a plane is called the “trace” in the plane of the surface. )



7. (9+6pts) Compute the following.

(a) f(z,y,2) = a¥°®. Compute V.
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0
(b) 2%y + zyz + y2? + zy? = 4. Compute é at (1,2,—1).
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