LIST 2. Multivariable Functions.

Task 1. Determine and draw domains of two variables functions:

a. f(x,y):wlxsiny; b. f(x,y)=vx-1+In(2y+3); c. f(x,y)zln(xy);

d. f(x,y):\/x—y +\/x+y ; e. f(x,y)=arCSinTl; /- f(x,y):ln%y_y?,

Task 2: Calculate the first-order partial derivatives of the functions given below. Write their gradients.

a.f(x,y)=£+l; b.f(x,y):ln(x2+xy+y2); c_f(x,y):\/;sinz; d f(x,y)=x y+3l;
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Task 3. Write the equation of the tangent plane and the normal line to the graph of the function f'(x,y) in the
point (xo,0,20):

a)f(x,y)=x2\,y+1, (X0, 0529) =(13,2); b)f(x,y):\/9—x2 _y2a (X95Y0>2) = (\/E,—\/g,ZO);

Q) f(x,y)zxy, (X0, ¥0-20) =(2,4,2,) ; d) f(xay):ex+2y> (X0>0520) =(2,-1,2).

Task 4: Calculate the gradient and the directional derivative at the given point M (xo,)0,2z0) and in the specified
direction of the given vectors u:
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a.f(x’y’z):(x2+y2+z2)é, (xoayO’Zo):(lvlvl)a ﬁ:(_a—a_ 5
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b. f(x,y,2z)= x(Iny —arctanz), (x,,¥,,2,) = (-2,L,,1), ii = (5’5"3) :
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c.f(x,y,z):s1n(x+2y)+1/xyz, (xo,yo,zo):(5,7,3), u:(g,g,O)

Task 5: Using differentials calculate approximate values of the expressions:

2) (1,02)' (09977 b) Y(293) +(4,05) +(4.99F ;  ©) 297" d) LOD*; o) 00158%05_

Task 6: Calculate all the second-order partial derivatives:

a) f(x,y)=xy+%; b) foy)=sinle® +32); o) fxy)=xe”;
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d) f(x,y,z) =& cos5z; e) f(x, v, Z) = ln(x2 +y4 +z%+ 1); f) f(x, v, z)=



