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Calculus I ‘ Directional Derivatives and Gradients

1) Find the directional derivative of f at the given point in the direction indicated by the angle &.

2) f(x’y)=x2y3—y4,(2,1),9=%
b) f(x,y)=uxsin(xy), (2,0), 9:%

2) Find the directional derivative of the function at the given point in the direction of the vector V.
a) f(x,y)=In(x+y"), 2,1, v=(-12)

b fny.2)=——, (LD, V=(1,2,3)
y+z

3) Find the directional derivative of the function g(x,y,z)=xye® at P(2,4,0) in the direction of Q(0,0,0).

9

4) Given the function f(x,y)=ylnx, P(1,-3),and u= < 3> find the following:

a) The gradient of f .

b) The gradient at the point P .
c) The rate of change of f at P in the direction of the vector U.

Page 1 of 3




Calculus I ‘ Directional Derivatives and Gradients MathFortress.com

5) Find the maximum rate of change of f at the given point and the direction in which it occurs.
2

) f(xy) =y7, (2,4)

b) f(x,y,z)=tan(x+2y+3z7), (-5,1,1)

6) Find the directions in which the directional derivative of f(x,y)= x" +sin xy at the point (1,0) has the value 1.

7) Find all points at which the direction of fastest change of the function f(x,y)=x"+y° —2x—4y isi+]j.

8) Suppose that over a certain region of space the electrical potential V' is given by V(x, y,z) = 5x% — 3xy+xyz.
a) Find the rate of change of the potential at P(3,4,5) in the direction of the vector v =i+ j—Kk.

b) In which direction does V' change most rapidly at P ?
¢) What is the maximum rate of change at P ?
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9) If f(x,y)=x"+4y’, find the gradient vector V£ (2,1) and the use it to find the tangent line to the level curve
f(x,y)=28 at the point (2,1).

10) If g(x,y)=x— y2 , find the gradient vector Vg(3,—1) and the use it to find the tangent line to the level curve
g(x,y)=2 at the point (3,1).
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