II. COMPUTE PARTIAL DERIVATIVES OF THE FOLLOWING FUNCTIONS
AT ALL POINTS WHERE THEY EXIST
1. 2™y"  2.¢"  B.aytyztzr 4. /22 +y? B a3 +y3 6. x|yl 7. Yy
8. |y—sinz| 9.|siny—sinz| 10. /z+y? 11. f(x,y) :em, f(0,0)=0 12. <£>Z
13. z=  14. 2V

ANSWERS AND HINTS. 1. 8£ = maz™ Ly, % = nz™my" ! for (z,y) € R%. 2. g—i = ye®Y,
g—Jyf:xemy for (z,y) € R 3.%:y—i—z,g—Jyf:x—i—y,g—z:x+yfor(a:,y,z)€R3. 4.

%(x,y) = \/;Ty?’ g—g(x,y) = \/1’+Ty2, for (z,y) # (0,0). %(0,0) and 2—5(0,0) do not exist.
5. %(x,y) = i/mx;Tw’ g—‘;(aj,y) = %/my;TyB for y # —ux. %(0,0) = g—‘;(0,0) =1, %(x,—x) and
g—Jy[(a:,—x) do not exist for x # 0. 6. %(w,y) = |y|sgnz for = # 0. g—‘g(a:,y) = |x|sgny for
y # 0. %(0,0) = g—ch(0,0) = 0. %(O,y) for y # 0 and g—i(x,O) for x # 0 do not exist. 7.
%(m,y) = 3\2‘;_3_2 for x #£ 0. g—?’;(a:,y) = 3;‘7;_2 for y # 0. %(0,0) = g—?’;(0,0) = 0. %(O,y) pro
y # 0 and g—g’;(az,O) for x # 0 do not exist. 8. %(az,y) = —sgn(y — sinx) - cosx, g—i(x,y) =

sgn(y — sinx), for y # sinz. g—g(x,sinx) does not exist for z € R. %(g + km, (=1)%) = 0
for k € Z. %(w,sinx) does not exist for z # 5 + km. 9. %(w,y) = cosxsgn(sinz — siny),
g—g(x,y) = —cosysgn(sinx —siny), for sinz # siny. %(g—i—lm, 5 +in) = g_i(g +km, 5 +1m) = 0.

At remaining points partial derivatives do not exist.  10. g—i(x, y) = 3%/;_7, g—i(x, y) = 3%/2;“’4_7,
for x # —y?, %(—aﬂ,x) and g—i(—xz,x) do not exist forz € R.  11. % — e ~(szg”f%2)2,
?9_5 = em : % for (x,y) # (0,0); at (0,0) both partial derivatives are zero.  12. If

z—1 Z—-1 z
x,y>00rx,y<0,then%:§-<§) ;%z—é—ﬁ-(%) ;%z(%) -logg. 13. If x >0
and y # 0, then % =4 LxEL g—£ =27 - logx - %; % = —z% -logx - %. 14. If 2,y > 0, then
% =y*- :z:yz_l; g—?’; =¥ logx - zy* 1, % =¥ -logx - y* - logy.



