Calculus of Functions of Several Variables
Recitation-02: Linear approximations, gradients,
directional derivatives, and implicit functions
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Last time: Functions of several variables, limits/cont., partial deriv.,
higher-order deriv., the chain rule

Topics to be covered:

12.6 Linear Approximations | 12.6: 4,6,10,16
2.7 Gradients and Directional Derivatives | 12.7:74,8,10,17,18,19,22,26,36
12.8 Tmplicit Functions (<Systems of Equations” is pot included ) | 12.8: 2,5,6,11
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Question-01

Find the indicated derivatives assuming that the function f(z,y) has continuous partial derivatives.
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Question-02

2

Find U?UJ',JF[.UQ. zy, —z°) in terms of partial derivatives of f.
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Question-03 /
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Let f(z,y)=¢ \ =
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(b) Show that f,,(0.0) 1 and f,.(0,0) = 1. o (/’ t COM/\OW'

(¢) Does part (b) contradict the fact f;,(0,0) = f,.(0,0)?
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Question-04
902
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Consider the function f(z,y,z) = 5 — zat Py(3,1,1)

{l») Is there a unit vector u such that Dy, f(FPy) = 5. If yes find one, if no prove that it does not exist
(c) Is the nit vect iwch tha lt ves find one, if no prove that it does not exist.
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Question-06

Suppose that you are climbing a hill whose shape is given by the equation = = 1000 - 0.012? - 0.02y?
and you are standing at a point with coordinates (60, 100, 764).- p
)

R,
S
(a) In which direction should you proceed initially in order to reach the top of the hill faster?

(b) If you climb in that direction, at what angle above the horizontal will you be climbing initially?
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Question-07

Find the equation of the tangent plane to the level surface of the function f(z,y,z) = ry/z? at the
point P =(1,2,3).
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Question-08

Check that near the point (1,0) the equation
sinzy+ylhr+e’™ —1=0

can be solved for y as a function of 2 and find the value of :5—;’ at the given point.
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