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Exercises 12.3

Calculating First Order Partial Derivatives

Calculating Second Order Partial Derivatives

In Exercises 1-22, find df/dx and 3f/0y.

1. f(x,y)=2x2-3y—4 2. f(x, y) =x2—xy+y?

Find aii th
cises 41

41. f(x, y)=x+y+xy

e second order pariial derivatives of the funciions in Exer-
—46.

42. f(x, y) =sin xy

3 f, =2 =Dy +2)
4 f(x, y)=5xy—Tx> — Y2 +3x — 6y +2 43. g(x, y) =x’y +cos y + ysin x
44 hix, y)=xeF+yF1 45, 7(x, yy=Inx +y)
5. f(x, y)=(xy—1)? 6. f(x,y)=(2x —3y)* - - -
46. s(x, y) = tan"'(y/x)
7 [y =R+ 8 flx, ») =&+ /27
9. fx,y)=1/(x+Yy) 10. f(x, y)=x/(x*+y%) . . . .
1. F(r y) = (x4 )/(xy — 1) Mixed Partial Derivatives
12. f(x y) - tan"(y/x) 13. f(X y) = ¥+ In Exercises 47-50, verify that w,, = w,,.
14. f(x, y)=e*sin(x +y) 15. f(x, y)=In(x +y) 47w =tr(2x+3y) =ty i
16. f(x, v)=e®Iny 17. f(x, y) = sin’(x — 3y) 49, w = xy? + x2y* + xy4 50. w =xsin y+ ysin x +xy

2 VAN

10Q s R
WA =y

10. j \A y) = COS§
log

20. f(x, y)=

21. f(x,y)= / g(t)dr (g continuous for all )

)

£l oY — yY
J\A, Y) = A

o3

= Z(x,v)" (Ixyl < 1)

n=0

22. f(x, y)

In Exercises 23-34, find f,, fy, and f;.
23, fx, vy, 2)=1+xy? =222 24 f(x,y, 2) =xy+yz+xz

25. f(x,y, ) =x—/y*+2*

26. f(x,y, 0)=&*+y"+)7"2

27. fix, y, ) =sin"' (xyz) 28. f(x,y, 7) =sec™'(x + y2)
29. f(x, y,2) =In(x +2y+32)

30. f(x,y, 2) =yzln(xy) 31 f(x, y, 2) = e~ WD
32. f(x,y,z)=e "

33. f(x, y, z) = tanh (x + 2y + 32)

34. f(x, v, z) = sinh (xy — 7%)

In Exercises 3540, find the partial derivative of the function with
respect to each variable.

35. f(t,a) =cos 2nt — )

37. h(p, ¢,0) = psingcos 6
38. g(r,6,z) =r(1 —cos0) —z

39, Work done by the heart. (Section 3.7,

36. g(u, v) = v?e®

Exercise 56)
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40. Wilson lot size formula. (Section 3.6, Exercise 57)

WP, V,8,v,8 =PV+

k h
Ac, b, k, m, q)=7m+cm+7q
G 2

7]

1. Which order of differentiation will calculate f faster: x first,

or y first? Try to answer without writing anythmg down.

a) f(x,y)=xsiny+e"

b) f(x,y)=1/x

o fGx,y)=y+x/y)

d) fxy)=y+x2y+4y  —In(*+1)
fix, y) :xz+5xy+sinx+7e‘
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52. The fifth order partial derivative 3°f/0x2dy* is zero for each
of the following functions. To show this as quickly as possible,
which variable would you differentiate with respect to first: x.
or y? Try to answer without writing anything down.

a)  f(x,y) =yx'e' +2

by flx,y) =52+ y(sing — 5%

¢) f(x,y)=x?+5xy+sinx+7e"
d  fx, y)=xe""
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Using the Partial Derivative Definition
In Exercises 53 and 54, use the limit definition of partial derivative to
compute the partial derivatives of the functions at the specified points.

af af

53. f(x,y)=1—x+y—3x%y, —anda—al(1,2)
¥

dax
a a

54. f(x,y)=4+2x -3y —xy?, —f and —f at (=2,1)
ox ay

55. Letw = f(x, y, z) be a function of three independent variables,
and write the formai definition of the partiai derivative df/dz at
(X0, Yo, 20)- Use this definition to find df/dz at (1, 2, 3) for
fex,y, ) =x"yz%

56. Let w = f(x,y, z) be a function of three independent variables
and write the formal definition of the partial derivative 9f/dy
at (xo, Yo, 20)- Use thls deﬁnmon to find 9f/dy at (—1,0, 3) for

j\A,_,V',L}—‘ 7L.Ay T_)v'g .



