Practice exercises 5.

1. The equation z=x?y +xy* + x + 3y - 1 defines a landscape, and at the point (4, 1, 26) of this
landscape there is a spring. In which direction will the water flow from the spring?

2. Letf:R—R3, (1) =(l‘2 -t , et) andg:R*—>R, g(x, y, 2)=x*y - z.

1+t2
a) Calculate the derivative of gof at ty =1 using the chain rule.

b) Calculate the derivative of fog at ag = (2, 3, 11) using the chain rule.

3. Show that the following functions satisfy the the given differential equations:

o’z 9z
a)z(x,y)=eYcosax, — =a—

ax> oy
b) u(x, t)=sin(x —at) +In(x +at), Utt = 07 Uny

c)u(x, y)=sinxcoshy +cosxsinhy,  uy+uy=0

K exy if 0,0
*
4. Show that for the function f(x, y)={ 2,2’ T y)#(0,0) we obtain f,, * .
0, if (x, y) = (0, 0)

5. Give the nth order Taylor polynomial T,(x, y) of the following functions at the point Py(xo, yo):
a) f(X,Y)=2X2—Xy—y2—6X—3y+5: 'DO(]-: _2)’ Tz(X,Y)=?
b) f(X:y, Z)=X3+y3+Z3JP0(l: 27 3)’ Tz(X,Y)=?

JtT JT
Q) (x, y) = sin(x +2y), Po(z: g), Tax, ) =2

d)f(XaY)=;_(/; PO(la l): T3(X,J/)=?



