ENGG1410-F: Quiz 3

Name: Student ID:

Problem 1 (40%). Find an equation of the plane that passes points A(1,0,0), B(0,2,0), and C(0,0, 3).

Solution.

Hence we can get a normal vector w of the plane as

u = EX@
i j ok
~1 2 0/=1[6,3,2].
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Let P = (z,y,2) be a point on the plane. Then, the vector /ﬁ = [z — 1,y, z] must be perpendicular to wu,
which gives:

ﬁ-u = 0 =
0

6(x—1)+3y+2z =
which is an equation of the plane.

Problem 2 (20%). Consider the curve r(t) = [t,¢,t%]. Let C be the arc of the curve defined by increasing
t from 0 to 1. Calculate
/ 1
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Solution. Write 7(t) = [x(t),y(t), 2(t)] = [t,t,t?]. Therefore:
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Problem 3 (40%). Consider the scalar function f(z,y, z) = %y + 22. Find the maximum rate of change
at point P = (1,1,1).

(Note: the maximum rate of change is the largest directional derivative at P.)

Solution. First compute the gradient of f:
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The maximum rate of change is the directional derivative of the unit vector w that has the same direction

as Vf.
Now, calculate V f at point P:

ViP) = [2,1,2].
Hence:
21 2]
u = PRIEEEY
3 3 3]

The directional derivative at P in the direction of u is

VI(P) - u [2,1,2] - -
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