MATH 212 WORKSHEET 4

Problem 1 : Partial Derivatives/Tangent Plane
For following surfaces:

1) compute the partial derivatives;

2) write up the differential df;

3) find out the tangent plane at the given point;

4) what is the approximation at the second given point;
5) what is the normal vector of the plane you find out.
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Problem 2 : Gradient/Directional Derivatives

For above surfaces:

1) compute the gradient;

2) find the directional derivatives at given point along @ = (1/2,v/3/2);

3) find out the direction where the function increases/decreases the fastest.
4) find out the direction where the function remains the same.

O vf- | 9™~
(X*g)l x-x»”

(
- [-3\/[* /
@. Dﬁ]c:. Vf~u = : JE/ z —/’6
(») 2

® vi
Vi,

@.1(;)

. 2% _ E!—’XH. 232 _ X-xi @ 62 > _%.

SEPT 10, INSTRUCTOR: JiuvyA WANG



Problem 3: Chain Rule For the following functions:

1) Use chain rule to compute Z—i (or % and %);

2) Evaluate % (or g—fj and g—q’j) at given point;

3) Use chain rule to compute all second order derivatives in terms of ¢ (or u and v);
4)

Evaluate all second order derivatives in terms of ¢ (or u and v) at given points.
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Problem 1 : Partial Derivatives/Tangent Plane
For following surfaces:
1) compute the partial derivatives;
2) write up the differential df;
3) find out the tangent plane at the given point;

) what is the approximation at the second given point;
5) what is the normal vector of the plane you find out.
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Problem 2 : Gradient/Directional Derivatives W/W '
N
For above surfaces: W-(L
1) compute the gradient; 74

2) find the directional derivatives at given point along @ = (1/2,v/3/2);
3) find out the direction where the function increases/decreases the fastest.
J¥) find out the direction where the function remains the same.
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Problem 3: Chain Rule For the followmg functions:

1) Use chain rule to compute df (or 2L 5 and 2 )
2) Evaluate (or gf and 2 ) at given pomt

3) Use chain rule to compute all second order derivatives in terms of ¢ (or u and v);
)

4) Evaluate all second order derivatives in terms of ¢ (or u and v) at given points.
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MATH 212 WORKSHEET 4

Problem 1 : Partial Derivatives/Tangent Plane

For following surfaces:

1) compute the partial derivatives;

2) write up the differential df; &f = Ba—xt oly + %o‘d +om-- -
3) find out the tangent plane at the given point;

4) what is the approximation at the second given point;

5) what is the normal vector of the plane you find out.
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Problem 2 : Gradient/Directional Derivatives

For above surfaces:

1) compute the gradient;

2) find the directional derivatives at given point along @ = (1/2,v/3/2);

3) find out the direction where the function increases/decreases the fastest.
4) find out the direction where the function remains the same.

3.0 vf: e (:;) Vf‘—(Z) (-b)

32y

vf.a‘: e -(—x-,Eg)[%

® Dif

= e . (-1-4d3)

-2
® vf- ( )‘e (LRSS v+.~i = 1 fil s
> i mase ol
‘Vf: (:)e dwse“ i M}n;vuﬂ/(
()

o () [})rrme

SEPT 10, INSTRUCTOR: JiuvyA WANG

a

cosO = |
wxﬁ;"

ws&:O



o
o\

Problem 3: Chain Rule For the following functions:
1) Use chain rule to compute Z—i (or % and %);

Evaluate % (or g—i and g—q’j) at given point;

2)
3) Use chain rule to compute all second order derivatives in terms of ¢ (or u and v);
4) Evaluate all second order derivatives in terms of ¢ (or u and v) at given points.
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