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1. For f(x,y,2) = (hl—y - cos(%)) and g :R — R3 g(t) = (t3, V1, %)

Ve
find #/(1) where h= fog using Chain Rule
HINT: h(t) = f(z,y,2) where v =12, y = /t and 2 = % 5]

. . 2 +4y
2. Find an equation of the tangent plane to  f(z,y) =1In <33C>

at xg=—1 yo = 2 HINT: Simplify first! [5]
3. For the function. f(x,y) = % find the directional derivative at A (—1,1)
zt+y
in the direction of the line y = 3z + 4 ( from left to right). 3]
Solutions
For 1 ) Vf - (fxyfy»fz)
Iny 1 Iny T . (ax
fo= _x2—\/? fy = W f.= [—W + ) sin (52)] are cont.

for any z,y > 0 and z > 0.

1 1
=2y, ) = (2t, —=, ——= | at t =1
-t~ (L)
g ()=0"Q1),y 1),z (1) = (2, 5 —1)
ift=1thenz=1,y=1,2z=2 and
Vf(1,1,2) = (o,%,o) since sinm = 0

1
by Chain Rule ~ h'=Vfeg'=l—  OR
y Chain Rule feog Vi
W) = f (1L,1,2)2(1) + £, (1L, L2) y'(1) + £ (1,1,2) /(1) =
1
— 1 1 —
_0+ﬁ(5)+0_2—\/§_

For 2)

first f(—1,2) =1In (@) = In1 = 0 so the point on the graph is P (—1,2,0)

you can simplify flz,y) =1n (@) = 1In(2? +4y) —In3

€T f, = 2
2 + 4y Y24y

partials f, =



and  fo(-1,2)= -5 fy(-1,2) =3
and a normal is n = (a,b,c) = (Vf,—1) = (—%, 2 —1)or (1,-2,9)

x — 2y + 9z = d and it goes through P —1—-4=dsod= -5
and r—2y+92+5=0 OR
c= fL2)+ L(-12) @+ )+ f(-12) (-2 = @+ 1)+ 2y —-2)
For 3)

flzy) = pr ii 2 is defined if (z,y) # (0,0)
—4x3 1 902
fo = — fy = / both are cont. for (x,y) # (0,0)

(24 + y2)? 74 4 g2 o (2% + y2)?
a direction vctor of y =3z +4 r=ty=3t+4 is (1, 3) so u:\/% (1,3)
and by Theorem D, f(



