OPMT 5701 Study Questions
Partial Derivatives

Exercise 19.4

In Problems 1-11, find the indicated partial derivatives by the method of implicit partial differentiation.

L2+ 2+ 72=09; az/ax. 2. 22 -5+ y2=0; adz/ox.
222 - - 4yr=0; az/ay. 4 32+ y*+ 222 =9, 3z/oy.

5. 0% - 2y — 22+ xlyz2 =20, az/ax. 6. 22— xz— y=0; az/ox.
T.e"+ e + e = 10; 9z/dy. 8 xyz + 2y'x — 22=10; az/ox.
9. In(z) + 92— xy =1, 3z/3x. _ 10. Inx + Iny — laz= ¢ az/ox.

1. (2 + 6xy)Vi> + 5=2; az/ay.

In Problems [2-20, evaluate the indicated partial derivatives for the given values of the variables.

1. xz + xyz—5=0; 9zfax,x = L,y =4,z= 1. 3. x22+ yz—12=0; adz/ox,x=2,y= -2z = 3.

. ¥ = xyz; 3z/dy,x=1l,y=-¢el 7= —1. 15. % = —xyz; 8zfdx,x = —e}f2,y =1,z = 2.

16. Vxz+ y* — xy=0; 3z/ay,x =2,y =2,7=6. 17. Inz=4x + y; 0z/ox,x = S,y = =20,z = L.
2+ £ '

18.—£—=t; rfa,r =0,5s=1,t=0. . 2 =10; odtfor,r = 1,5 = 2,1t = 4.

52+ ¢
20. ln(x + z) + xyz = X¥&*%  3zfox,x=0,y= 1,z = L

21. Joint-Cest Function A joint-cost function is defined im- a. If g4 = 6 and gg = 4, find the corresponding value
plicitly by the equation ofc. -
» b. Determine the marginal costs with respect to g, anc
C+\/;?12+QAV9+4123, gs when g, = 6and gy = 4.

where ¢ denotes the total cost (in doflars) for producing
g units of product A and gg units of product B.
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OPMT 5701 Study Questions
Partial Derivatives

e Exercise 19.5

In Problems [-10, find the indicated partial derivatives.
L f(xy) = 4% fox.9), fox. y)-

3. f(ry) =72+ 3y0 f(n ), f,(x ¥), frya(x, ¥)-
5. f(xy) =9 f(x, ¥). [yl ¥) frnlx, y)-

6. f(xv y) = ln(xz + y2) + 2; fx(x'y)’fxx(xvy)ﬂ fxy(xv ,V) T
8.°f(x,y.2) = xy’25  fulx, ¥, 7). fur %, 9, 2), fiy(x, y5 2)- 9.
10. in(x* + 5) 3z ¥z .
y ax dyax
In Problems 11-16, find the indicated value.
1L If f(x,y.2) = 7,find f,,.(4,3,—2). 12.
13. If f(I, k) = 5P® — 1K, find f,,(8, 1). 14,

15. If f(x,y) = y%* + In(xy),find [, (1, 1). 16.

flx,y) = 48 + 562 = 3y;  fu(x, y), ful(x, y).
flxy) = (£ + xy + ") (&* + xy + 1);
f:v(x’ y)’ fxy(x7 Y)

flxy) = (x + yY(xy)
fyy(x1 y)

f(x, ), £(%.9), feel %5 )

If f(x, y, ) = 2(3x% — 4xy*),find f,,(1,2,3).
If f(x, y) = 2x%y + xy® — x%y* find f,,,(5, 1).

If f(x,y) = x> = 6xy* + x* — y* find f, (1, -1),

17. Cost Function Suppose the cost ¢ of producing g,
units of product A and gg units of product B is given by

19.

c=(3qa+ a5 + 4", 20
and the coupled demand functions for the products are

given by

qa =10 = pa + p3 21.

and

1922,
qs = 20 + ps — 1lpp.

Find the value of 1993,

&%
994 99p
when p, = 25and pg = 4.
18. For f(x,y) = x*y* + 3x’y* — 7x + 4,show that

1924‘

For f(x,y) = 8x* + 2x?y® + 5y* show that

fxy(xa y) = fyx(x’ y)'

For f(x, y) = xe**, show that

xfee(X, ¥) + yfo(x,y) = 0.

. ¥z %
For z = In{x? + y?),show that giz +
X

ay

0.

2

82
16222 — x* — 4y* = 0,find —.
ax

§ 9
If 2 — 3x2 + 32 = 0,find .
ay

2

If2z> = x* + 2xy + xz,find 3% dy

Faye(%,¥) = frry(x, ¥)-

BOmit if Sec. 19.4 was not covered.
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