Partial derivatives

Find partial derivatives with respect to each independent variable

Y

1. 2= 23y — e 2.z:$\/§+%
3+ P
3. =17 4. 7 = In(2? + 9?
= (= +y7)
x
5. z=19y" 6. z:arctana
7. z=In(x + /22 + y?) 8. z=c v
T
9. 2= smgcos% 10. z = arcsin(y*\/7)
11, u=234+yz2+3yr —x + 2 12, w = /a2 +y2? + 22
13. w=2x= 14. w =¥
0 0
15. Let z = In(2? + zy + y?). Prove that 222 4 y—z =2
ox dy
0 0
16. Let z = zy + ze+. Prove that x—z + y—z =y +z
ox oy
0 0 0
17. Let u = (x — y)(y — 2)(z — x). Prove that a—z + a—z + a—z =0
— 0 0 0
18. Letw:x+x y.Provethat —w+—w+—w:1
y—z Jdr Oy 0z

Total differential

Total differential of function z = f(z,y) is

19. z = sin(zy)

dz = cos(zy)ydr + cos(zy)xdy = cos(zy)(ydr + xdy)



.z
20. z = arcsin —

Y
Total differential of function w = f(x,y, z) is

ow ow ow

21. w =¥

dw = yz-2V* de+2¥* In z-2dy+2Y* Inx-ydz = 2¥* (gda: + zInzdy + yln :cdz)
T

22. Evaluate dz if z = x4+ y— V2?2 +vy? =3,y =4, Az = 0,1 and
Ay =0,2

0z 1 x
o R Y Y —
Ox 2y/x? + y? Va2 +y?
0z ___ ¥
dy /12 4 42

3

23. Evaluate dz and Az if 2 =

ad yx=1y=2 Axr=0,4and Ay =0,2
rTy



N of of
flx+ Az, y+ Ay) = f(z,y) + &LAH ayAy

Using the total differential compute the approximate value

24. 1,042
f(z,y) =¥
x=1 Az = 0,04 y=2 Ay = 0,02
f(1,2)=1*=1
a—fzysz:y*1 =2-1'=2
Oz (1;2)
g:xylnx =12.In1=0
dy (1;2)
1,0422 2~ 14+2-0,0440-0,02 = 1,08
o5 arctan 292 a1 aretan 207
. arctan 11d arctan
0,96 1,04
e 1202
I 1
arcta 0.96

f(z,y) = arctan f
Y

x=1 Az = 0,02 y=1 Ay = —0,04
f(1;1) = arctan — = %
of 11y 1 y
Or  1+(3) v yv*+a? y 24y’
of 1
%(1;1)_5
of 1 (—Zy=-_"
Oy 1+(3)0° v x? +y?
off  __1
Wlay 2




1,02 s 1 1 T
! ~— 4+ —- 2——-(=0,04) = —
0.96 4—1—2 0,0 5 ( 0,0) 44—0,03

arctan

0,97
1,04
r=1 Ax =-0,03 y=1 Ay =0,04
0,97 7w 1

1 T
t ? ~ — — . (= - . 4 = — —
arctan 10171 + 5 (—0,03) 5 0,0 1 0,035

arctan

26. In(Y/T,03 + /0,98 — 1)
flzy) =W(Va + <y —1)
r=1 Ar=0,03 y=1 Ay = —0,02

f(L)=I(V1+VI-1)=lhl1=0

of 1 1 1
or Vit yu-1 3 3VR(i+ 9y 1)
off - _1
2

of 1 1 s 1

- Viryi-1 Y T LRy
off - _1
oy 4

, 1 1
In($/1,03 + {*/0,98—1)%0+§~0,03—|—Z~(—0,O2):O,005



Derivative and partial derivatives of implicit functions

F(r,y) =0
dy 5’6
dv Flll

d
Find % for

27. xzy—lny=a

28. 23y —ayd =a

x3y—xy3—a4:O

dy _ 3r?y—y’  y(32® —y?)

dx a3 — 3zy? x(x? — 3y?)

29. 2%y — 2t —yt =at
30. ze¥ +ye® —e™ =0

dy e+ ye’ —ye™

dz rey + et — xery

d
31. Evaluate d—y at the point (a;a) if 2ty + xy* — az’y* = a®
x



Find%and%

ox dy

32 —2—|—y—2+_2:1
2 "2 2

33. 2* + 3ayz = d?

F(z,y,2)=0

0z B F! 0z B Fé
or F! dy N F!
1:2 y2 22

82_ alg‘Qx_ CQ;L'
Ox C%-Qz_ a’z
0z _ @ _ Yy
oy C%-2,2 b2z

24+ 3zyz —a® =0

0z 3y _ yz
Ox 3224+ 3zy 22+ ay
0z 3rz Tz

0y 322+ 3xy - 24y



34. e —ayz =1

e —zyz—1=0

0z -yz Yz
or  e*—xzy e —uy
0z @z
dy e —uzy

Partial derivatives of a higher order

0z 0z

z= f(z,y) 9 oy
¥i_0 (0:y 0 _ 0 (0
0x2 Oz \ Ox oxdy Oy \ Oz
0 _ 0 (0 Pz _0 (0
dydxr Oz \ Oy oy Oy \dy

o _ o (o
ox3  Ox \ Ox2

Pz K 0%z
Oydxdy Oy \ Oydx

xr—y . 0% 0% 0% 0%z
35. Let 2= —=. Find d —
tE= +y EE ek 0xdy’ Oydx a oy?




0%z 0%z

0xdy - 0yox

36. Let z = 2¥. Prove that

622 0 -1 -1 -1 -1

o= 50 (v ) =2 yr e =2 1+ y o)
wdy Oy

0%z 0

1
(#¥Inz) =y2! 'Inz+2v- - =2 (ylnz + 1)
x

Oyox " Or

0%z 0%z 0%z

37. Find @7 al‘—ay and a_y2 if z = Yy
0z I 1 0z Inz—1
22— 7 L o | Lo nz
ar ¢ MYy oy ney

02z
oxdy

[S|I— 8|

1
(III xylnaj—l lny + ylnm . _> —
Yy

Yy (Inzlny + 1)

S [



38. Find

2
g—yz =Inz- gy (y™* ") =lnz(na — 1)y™*?

@22’ 822 a2z . .9
R ax—ay and 6_y2 if z = sin®(ax + by)

Here we use the formula

sin 2 = 2sin & cos &

0
8_; = 2sin(ax + by) cos(az + by) - a = asin(2azx + 2by)
0z , .
v 2sin(az + by) cos(ax + by) - b = bsin(2ax + 2by)
Y
0%z 0 . 2
9z = %(a sin(2ax +2by)) = a cos(2ax+2by) - 2a = 2a* cos(2ax + 2by)
0%z .
i 8—(@ sin(2az+2by)) = a cos(2ax+2by)-2b = 2ab cos(2ax+2by)
oy Y
0z 0 . . 2
07 8_y(b sin(2ax 4 2by)) = bcos(2ax 4 2by) - 2b = 2b” cos(2ax + 2by)
Y 0%z 02z
39. Let z = m Prove that @ = a28—y2
1 2 2
40. Let w = In ———=. Prove that 8_w + 8_w =0

V4 y? Ox* Oy
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41. Find 9270y for z = ¥’
82 2
7 Ly 2
ox ¢ Y
822 8 202 22 zu2
ot = g () e =t
832 a 4 a:y2 3 xy2 4 :Dy2
= 2y363‘"y2 (2 4+ 2y?)
83
42. Find ° forz = sin(zy)

0x0y?
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43. Find 9x0y0>

for w = e*¥*

ow oy
—=e z
Ox Y
O*w s
0x0y a 8_y(€y ) =
= eV pz-yz eV oz =" ay te
agw 8 TYz TYz
dxdydz a(ey'xyZQJrey'Z):

e (z?y?2? + 3ryz + 1)

44. Let r = /a2 + y? + 22. Prove that

Or Gr Or _2
ox? Oy 022 r

and 02(1 o921 (1 1
(nr) | (ar) | (ar)

0x? 0y? 072 r2

Tyz

eV qy - xy2® + e 2uyz + e oxy -2+ e

4

TYz



