Solution Math 201-092  Quiz 3 (B)

% + 92
Q.1: Find the limit if it exist  lim .
($,y)—>(070) V l‘2 + yQ + 9 - 3
, r? 4 y? , 2+ y? 2+ y*+9+3
Sol: lim = lim .
(@) =00 V22 + 92+ 9 -3 ()00 V22 +y2+9 -3 V22+9y2+9+3
2 +y°) (Va2 + 42 +9+3
lim ( )( >: lim +/2?24+9y>+9+3=6.
(:p,y)—>(0,0) xZ + y2 + 9 - 9 (:B,y)—>(0,0)
T o . ... 0z 0z
Q.2: Use implicit differentiation to fine the partial derivatives e and EW for cos (ryz) = 4o+3y+=.
x y
g L 0z
Sol: Implicit differentiation to find £
x
0 0 0
— sin (zyz) (yz + xya;> =4+0+ a—i = (—zysin (zyz) — 1) a—i =4+ yz sin (zyz)
0z  4+yzsin(xyz) 4+ yz sin(vyz)

Or  —xysin(zyz) —1  zysin (zyz) + 1

We can also use chain rule to find these derivatives. Let F' (x,y, z) = cos (zyz) —4x—3y—2z =0

dz  F,  —sin(ayz)rz—3 xzsin (zyz) + 3

oy  F, —sin(zyz)ay — 1 zysin(zyz) + 1
Q.3: Find equation of tangent plane to the surface z = /7 — 22 — 2y? at the point (1,—1,2).
Using linearization L (x,y) of f (x,y) = /7 — x? — 2y? at (1,—1), approximate f (0.99, —1.01).

— 4y
27 —x? — 2y?

Sol: f, =

—2x
2Tt o T

fe(1,-1) = —; and f, (1,-1) =1

1 1 7
Equation of tangent plane is z — 2 = ) -1+ @y+1) =z2= —3% +y+ 3"

1 7
Linearization of f (z,y) at (1,—1) is L (x,y) = -5 +y+ >
7

f(1.01,-0.99) = —2 (0.99) + (~1.01) + 5 = 1.995.
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