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1) Find the first partial derivatives f (x,y) and f (x,y) of the function.

_ 22
a) f(x,y)=x -2y +4 0 2ot
xX=y
4x° . xy
b) f(x,y) )7 ) poe
0 flxy)=2yVx ) oh(xy)=e Y
d flxy)=y —2xy* -1 k) z=cosxy
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e) z=e” m) z=e"sinxy
— /x ,
f) z=ye n) f(x,y)=j)(t2—1) gt
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-2 2727 . .2 22
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2) Use the limit definition of partial derivatives to find f,(x,y) and f (x,y).
a) f(x,y)=3x+2y

b F(xy) =f

a) |f.(6y)=3, fi(x,y)=2

-1
(x+y)°

b) |f.(x,y)= 2,f( X, y) =
(x+y)
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3) Evaluate f_ and fy at the given point.

a) f(x,y)=sinxy, (2,%)

2xy

20 ()
Ja4x>+5y°

b) f(x,y)=

T T
27_ :0, ) 2,_ :O
? f*( 4) f)( 4)
10 8
b 1’1 =—> ; 1’1 =
) (A= f (L) =
o - 0z 0z
4) Use implicit differentiation to find — and —.
X dy

a) xX*+y*+z°=3xy7
b) x—z=arctan(yz)

) 0z 3yz—2x 0z 3xz-2y

a) |=—= , T—E—————

ox 2z-3xy dy 2z-3xy

N
ox 1+y+y’z" 9y 1+ y+y*2?

5) Find the first partial derivatives with respectto x, y and z.

a) f(x,y,2)=3x"y=5xyz+10yz?

7
b) = Xz

xX+y

a) fx('x’ y’Z):6xy_5yZ’ fy(x,y’Z):?’xz —5.XZ+1022, fz(-x’ y’Z) =—5xy+20yz

b) ow_ Tyz ow_ —Txz  dw_ Tx

ax_(x+y)2’ g_(x+y)2’ 0z :x+y

6) Evaluate f,, f,,and f, atthe given point.

Xy

a) f(-x’ y7Z):—7 (3’17_1)
xX+y+z

b) f(x,y,z)=zsin(y+x), (0,§,_4j

a) |£.3.1-1)=0, ]3(3,1,—1):%];(3,1,_1):_%
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2 2
7) Show that the mixed partials < and are equal. (Verify that the conclusion of Clairaut’s theorem holds.)
0xdy dyox

a) z=x'-3x"y*+y*
b) z=2xe’ —3ye ™"

9’z 9’z
a) = =—12xy

0xdy  dydx

0’ 0’ o
b) =L e 43

0xdy  dydx

8) For f(x,y),findall values of x and y such that f (x,y)=0 and f,(x,y)=0 simultaneously.
a) f(x,y)=x"+xy+y —2x+2y
b) flxy)=e
a) [(2,-2)
b) [(0,0)

9) Find the indicated partial derivative.
a) f(r,s,t)=rin(rs’t’); fosr [

3
b) z=uNv— s

L
oudvow
a) frm :_zs_z’ frst :O
BSZ 1 3/2
b =—(v-—w)"
) oudvow 4
9’z 9’z
10) Show that the function z = cos(4x+4ct) satisfies the wave equation F =c’ 8_2
t X
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