SPRING 2021: MATH 147 QUIZ 2 SOLUTIONS

Each question is worth 5 points. You must justify your answer to receive full credit.

1. Find the equation of the plane tangent to the graph of z = 22 + 2y + 1 at the point (1,1,4).

Solution. fy(z,y) = 2z, so fy(1,1) = 2. fy(z,y) = 4y, so f,(1,1) = 4. f(1,1) = 4. The equation of the
tangent plane is
z=2(x—-1)+4(y—1)+4.

2. Use the limit definition to find directional derivative of f(z,y) = 322 + 2zy + 4 at (1,1) in the direction
of the vector ai + bj.

Solution. We set & = the unit vector in the direction of ai + bj. For ease of notation,

a 7 b =
Va2 ! + Vazior )

set A := \/ﬁ and B := ﬁ. Then,
Daf(L1) = lim A TAALERB) — f(11)
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= lim
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8a + 2b
=8A+2B= ———.

3. For f(z,y) = —2%y+ay? + 2y and the point P = (2,1): (a) Find the direction of maximal rate of increase
of f(z,y) at P; (b) What is the maximum value of Dz f(P)?; Give a direction « such that Dz f(P) = 0.
Solution. For (a), the direction is V£(2,1). For this, Vf(z,y) = (—22y + 3> + y);+ (—2% + 22y + x)j, SO
Vf(2,1) = —2i + 27

For (b), we take |V f(2,1)] = | — 2i + 2j| = V8.

-Vf(2,1)=0,ie., @- (72;+ 2;) = 0. The vector ¥ = 2i + 2J is orthogonal

For (c), we want i such that ,
K 2 7
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to —2i + 2;, so we take U =
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