1. Find the partial derivatives

() fo and fy if f(2,y) = 52y’ + 8ay? — 32

)
(b) 8%(3355317 — 32x%y3 + bxy)
() % (yv)
(d) F, if F =
() & ( 21%6_(‘”—#)2/(202))
() G5 iftm= s
(g) 9z if g(:r, y) = ln(yexy)
(h) %; [(1,0,5) if 2 =€"T?¥siny

() G l(nja0) if F(2,y) = zIn(y cosz)
2. Find the equation for the tangent plane to the following surfaces at given points
(a) the surface z = /9 — 22 — 42, the point (g, yo, 20) = (V2, —/3,2)
(b) the surface z = ¥, the point (xo, yo,20) = (2,4, 16)
(¢) the surface z = LML the point (g, Yo, 20) = (—%, @, —1)

arccosy’
3. Compute the approximation of the following expressions

tg0.9 . 1.01
(2) Sgreto2 (b) T5izor

4. Calculate the directional derivative of f(z,y) = 2% + y? at (1,0) in the direction of the vector ¥ = [1,1].

(a) f(z,y) =22+ zy+ 3y — 1 at (z9,90) = (1,1), in the direction of the vector 7 = [2, 1]
(b) f(z,y) = Vzy? at (zo,yo) = (0,0) in the direction of the vector v = [@, @]

(c) f(z,y) =% —y? at (zo,y0) = (—3,3) in the direction of the vector ¥ = [{3, Z]

(d) f(z,y) =sinzcosy at (zg,y0) = (0,7) in the direction of the vector o = [—1, 3]

(a) f(z,y) =2%® — wsiny, (8) f(z,y) = 2y®2® —ysinz
(b) f(z,y) = 2yF— e Iny, () f(z,5) =2, @ >0,

©) Se.0) = (ina), () f(z,) = 2y In(a® + 5?)
(@ u(as0) = SBey1Pe.), () u(e,y,2) = F(z 22 p)
(e) f(u,v) =e", gdzie u =Inz? + y?, v =arctg(¥)

(f) f(u,v) =In 15, gdzie u = xsiny, v =rzcosy

6. Compute
5
(a) %afym for f(x,y) =ze™
5
(b) %a for  f(z,y,2) =In(2? + 2y — 2)

7. Find the Taylor polynomials about (xg,yo) for the following functions

(a) f(z,y) =sin*(z +y), (zo,90) = (m,7), n=2

(b) flz,y) = —a® ++2zy + 3y> — 6z — 2y — 4, (z0,%0) = (—2,1), n=3
(c) flx,y) =sin(z® +y%), (20,90) = (0,0), n =3

(d) f(z,y) =sin(x)e®, (xo,y0) = (0,0), n=3

8. Find the Jacobian matrix ( A- matrix ) for the following functions
(a) f(z,y) = (zy? 22 +y?, 3y)

(b) flz,y) = x'y?
() f(z,y) = (zy? 2z + y*, 3zy)



