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Q-1) Let S be the surface defined by z = f(x,y) for some function f. We know that the line 7(t) =
(1+4t,2+5¢t,3+46t), t € R, is tangent to S when ¢t = 0. We also know that the plane z+2y—z = 2
intersects .S orthogonally at (1,2, 3).

(a) Find f(1,2).
(b) Write an equation for the tangent plane of S at (1,2, f(1,2)) in the form Ax + By + Cz = D
where A > 0.

(c) Using a linear approximation estimate f (12, 15).

Grading: 14+4+5 points

Solutions:
(a) Since 7(t) is tangent to the surface at ¢t = 0, 7(0) = (1, 2, 3) is on the surface. Hence f(1,2) = 3.

(b) The vector 7(t) = (4,5,6) is tangent to .S at py = (1,2, 3) and hence (4,5, 6) is orthogonal to

the normal vector 77 of S. Also the normal vector @ = (1,2, —1) of the plane x + 2y — z = 2 is also
orthogonal to 7i. Thus

k

n= 6 | =(—17,10,3).
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Then the equation of the tangent plane to .S at py = (1,2, 3) is

—17(z — 1) +10(y — 2) + 3(z — 3) =0,

or equivalently
172 — 10y — 32z = —12.

(c) From the above tangent equation we solve for z to find the linearization
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L —r=d+—a——y.
(#y)=2=4d+ 2=y

Then



