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Before solving the following exercises, you should revise the following material:
e Basic calculus — Derivatives — Derivatives - basics

e Basic calculus — Derivatives — Exercises - derivatives

Exercise 1. Using the definition, calculate all partial derivatives at point P. Verify your results by calculating

the same derivatives using derivation formulas.

a) f(:my) = %’ P = (_171)’ b) f(x,y) =ysinz, P = (0777)7
c) flz,y) = ¢xy, P=(0,0), d) f(z,y,2) = x + 22y — 3zyz, P = (1,2,3).

Exercise 2. Check that the following functions are continuous in given points, but they do not have partial

derivatives there.

z,y) = Va? +y2, P=(0,0), b) f(z,y) = |z[ + ]y — 1|, P=(0,1).

Exercise 3. Calculate the first order partial derivatives of the following functions.

a(z,y) = 2® + 2y +y° +2° +9° + (2y)?, b(w,y, 2) = 2yv/z + yzV/T + 22y,

c(z,y) =In(z? +y?), d(x,y,2) = ($)7

e(z,y) =a¥ +y* + 5, f(z,y,2) = zy?2® + esin(@®v’2) 4 g2 g8y o7
g(z,y,2) = cos®(5bx — y3 + 2) + In(z In zy), h(z,y) = arctg(y/x) + sin? (322 + zy — 5y°).

Exercise 4. Calculate all second order partial derivatives of functions from Exercise 3.

Exercise 5. Calculate all second order partial derivatives of the following functions.

a(z,y) = In(42? + 2y* + 1), b(z,y) = ye™, c(x,y,z) = zcos(x® + y?),
d(z,y) = zsin(x +y) + €Y, e(x,y) = (x —y)e>* oY, flz,y) =a¥.

Exercise 6. Check if function u satisfies given equations.

ou 0
a) u(w,y) =a¥y", ldi: +y£ =(x+y+hu)u,
Pu 0u | 0u

b) ul@y)=In(e*+e¢"), 55 52 = (Guay

9w 0%u 0%u

_ / .
c) u(z,y) =Inzlny, W()T/Z_U(dldu) ~0
x Pu  0%u
d =92 2 _ = 927~ g )
) u(z,y) cos*(y 2)7 22 + 920y ,
: . 0’u  O%u
e) u(z,y) =xsiny+ysinz, —— + - =—u,

ox?  Oy?

f) u($7 y) =xze¥ + yem y  Uzzx + Uyyy = TUgyy + YUgzy -
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Exercise 7. Write equations of planes tangent to graphs of the following functions at given points.

a(z,y) =z¥, P =(2,4,16),

b(a,y) =yn(2+a?y —y?), P=(2,1,b(21)),
rcsin x _ 1 3
o(z,y) = 2elne - p—(—1 V3 1),
d(.’E,y) = ea:cosy7 P = (177T3 %)a
e(z,y) =sinzcosz, P=(Z,Z 1)

Exercise 8. Using the total differentials, calculate the approximated values of the following expressions.
a) +/(2.06)2 + (1.97)2,

b) 0.981n1.01,
e) /(1.06)2 + (1.97)3,

c) (1.03)%°1, d) arctan %2
f) (1.95)%€%92, g) (01°—(2.99)°

W, h) hl(\/ 104 + \4/ 096 — 1)



