Problems: Non-independent Variables

For question 3, I added z =0. -HB
1. Find the total differential for w = zze¥ + xe® + ye.

Answer:

dw = zeYdr+ zxe’ dy + xe¥ dz + € dx + xe® dz + e* dy + ye* dz
(ze¥ + €*)dx + (zze? + €%)dy + (ze? + ze® + ye?)dz.

2. With w as above, suppose we have x = t, y = t? and z = 3. Write dw in terms of dt.

Answer: Here dr = dt, dy = 2tdt and dz = 3t>dt. We do not substitute for x, y and
z because it does not greatly simplify the expression for dw and because in practice those
values may be given or easily calculated from ¢.

dw = (z€¥ + €*)dt + (zxe¥ + )2t dt + (we¥ + ze* + ye?)3t? dt.

3. Now suppose w is as above, 2%y + y?x = 1, and z = 0. Assuming z is the independent

variable, find d—w
dx

Answer: The constraint z2y + y2?x = 1 becomes (2zy + y?)dz + (2% + 22y)dy = 0. Solving

) 2
for dy in terms of x, y and dx we get dy = Yty dx.
2 + 2xy
Using the equation for dw from (1) gives:
dw = (zeY + €e*)dx + (zze? + €*)dy + (xe¥ + xe® + ye®)dz
27y + y?
= (0+e)da+ (0+€") [ 57— d 0
0+ e”)dz + ( +e)<$2+2$y x| +
2 2
gy 2ty
x2 + 2y
B 22 + dxy + 9?
N 2 + 2z

2 2
Thus, & = & Aoy +y7
dz 2 + 21y



MIT OpenCourseWare
http://ocw.mit.edu

18.02SC Multivariable Calculus
Fall 2010

For information about citing these materials or our Terms of Use, visit: http://ocw.mit.edu/terms.



