Solutions to Examples on Partial Derivatives
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(f) flz,y) = 2z sin(z?y).
% = 2z. cos(z%y) . 2zy + 2sin(x?y) = 422y cos(zy) + 2sin(z%y);
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3. (i) f(x,y) =2%siny +y?cosz.
fo=2xsiny —y?sinz; f, = 2% cosy + 2y cosx.
fow = 2siny —y?cosx;  fyy = —a?siny + 2cos z;

foy = 2xcosy — 2ysinx;  fyp = 2w cosy — 2ysinz.
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5. f(z,y) =2 + 2y — y2.
(i) f(r,0) = (rcos)? + (rcosf) (rsin@) — (rsin)?

= r2(cos? 0 + cos fsin § — sin? f).
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%:’r‘2(—2COS€Sin9—|—COS€COS€—SiHGSiDQ—QSiDQCOSG)
=12 (cos? § — sin? @ — 4 cos fsin ).
. Oz . Or ., 0y . Oy
(i7) Efcose7 0= rsin 0; 87“*81119, 867“}080'
By the chain rulea—f—af% af@:@w—i—y) cos O+ (x —2y) sind

or Oz Or +8_y or
= (2rcos@ + rsinf) cosf + (rcos — 2rsinf) sin O
= 2r(cos? § + cos  sin § — sin? 9).

0F _0fon 0f oy _

96~ ac 06 " ay o~ 2r Ty (rsind) o+ (w = 2y)rcosf

= (2rcosf + rsinf) (—rsinf) + (rcosf — 2rsinf) r cos 0

=12 (cos?f — sin?f — 4cosfsinf).

6. flz,y)=2’y—y’s; w=uv; y=
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7. f(z,y,2) =2y —sin(zz), x =3t, y ="}, z =1Int.
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g—i = —zcos(xz); g—i =2; % = —xcos(zz).
de . dy ;4 dz 1
@Y w T w T
of 1 xcos(zz)
9 _ 2 _ U
5 3z cos(xz) + 2e ;
3t cos(3tInt)

= —3Intcos(3tint) + 21 — ;

= —3cos(3tnt)(1 +Int) + 2!~ L.

8. fz,y) =22 +ay+y? v =uv, y=u/v.
To show that uf, +vf, =2z f; and uf, —vf, = 2yfy
we need to find fy, fu, fz and f,.
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9. u(z,y) = In(1 + zy?).
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10.  wu(z,y) = 22 cosh(zy? + 1).
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NOTE. d—(sinh x) = cosh x; — (cosh ) = sinh z.
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= 422 cosh(zy? + 1) = 4u.
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