
Solution Math 201-092 Quiz 3 (B)
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Q.1: Find the limit if it exist lim
(x;y)!(0;0)

x2 + y2p
x2 + y2 + 9� 3

:

Sol: lim
(x;y)!(0;0)

x2 + y2p
x2 + y2 + 9� 3

= lim
(x;y)!(0;0)

x2 + y2p
x2 + y2 + 9� 3

�
p
x2 + y2 + 9 + 3p
x2 + y2 + 9 + 3

lim
(x;y)!(0;0)

(x2 + y2)
�p
x2 + y2 + 9 + 3

�
x2 + y2 + 9� 9 = lim

(x;y)!(0;0)

p
x2 + y2 + 9 + 3 = 6:

Q.2: Use implicit di�erentiation to �ne the partial derivatives
@z

@x
and

@z

@y
for cos (xyz) = 4x+3y+z:

Sol: Implicit di�erentiation to �nd
@z

@x
;

� sin (xyz)
 
yz + xy

@z

@x

!
= 4 + 0 +

@z

@x
) (�xy sin (xyz)� 1) @z

@x
= 4 + yz sin (xyz)

@z

@x
=
4 + yz sin (xyz)

�xy sin (xyz)� 1 = �
4 + yz sin (xyz)

xy sin (xyz) + 1

We can also use chain rule to �nd these derivatives. Let F (x; y; z) = cos (xyz)�4x�3y�z = 0

@z

@y
= �Fy

Fz
= �� sin (xyz)xz � 3� sin (xyz)xy � 1 = �

xz sin (xyz) + 3

xy sin (xyz) + 1
:

Q.3: Find equation of tangent plane to the surface z =
p
7� x2 � 2y2 at the point (1;�1; 2) :

Using linearization L (x; y) of f (x; y) =
p
7� x2 � 2y2 at (1;�1) ; approximate f (0:99;�1:01).

Sol: fx =
�2x

2
p
7� x2 � 2y2

and fy =
�4y

2
p
7� x2 � 2y2

fx (1;�1) = �
1

2
and fy (1;�1) = 1

Equation of tangent plane is z � 2 = �1
2
(x� 1) + (y + 1) ) z = �1

2
x+ y +

7

2
:

Linearization of f (x; y) at (1;�1) is L (x; y) = �1
2
x+ y +

7

2
:

f (1:01;�0:99) = �1
2
(0:99) + (�1:01) + 7

2
= 1:995:

1


