Homework 19
The Chain Rule

1. (800 #2) Find dz/dt when z=Xx°y®, x=1+\tand y=1-.t

_@-HA-BE+5/0)

ans
24t
2. (800,#6) Find dw/dt for w=>+Y  x=_[f, y=cos@t), z=e?
y %
secgt)

ans o +2sin2t)(«/t se(2t) —e*) + 2coset)e*

3. (800, #8) Find % and% for z=sin(x)cosf), x = (s—1)?, y=s? -2

2(s—t)cos((s—t)2)cos((s2 —tz)— ZSsir((s—t)z)sir((s2 —t2)
—2(s—t)cos((s—t)2)cos((s2 —t2)+ 2tsin((s—t)2)sir((s2 —t2)

4. (800, #10) Find % and% for z=arctanky), x=t?, y=s¢€

t?e' ste (2+1)

ans ,
1+t4s?e® 1+t4s?e®

5. (801, #33) The radius of a right circular cylinder is decreasing at a
rate of 1.2 cm/s while its height is increasing at a rate of 3 cm/s. At
what rate is the volume of the cylinder changing when the radius is 80
cm and the height is 150 cm?

ans —96*10°m

6 (801, #38) Car A is traveling north on Highway 16 at 90 km/h. Car B
is traveling west on Highway 83 at 80 km/h. Each car is approaching the
intersection of these highways. How fast is the distance between the cars
changing when car A is 0.3 km from the intersection and car B is 0.4 km
from the intersection?

ans -118km/h



7. (801, #39) If z = f(x,y) where x=rcos@), y=rsin@®) (a) find

0z 0z Wz0d mMzd mzd 10z
a—randa— and (b) show that EH-F H — H

Check Your Comprehension

1. Let U = U(x,y) be a function of x and y where X =€’ c0sf), y =e’sin(t)
Which of the following are true? Which are false? Why?

a. <x-y,x+y>e<U,U >=U +U,

O

. (Ux)2+(Uy)2 :e—zs[(US)z +(Ut)2]

O U + U 0O

U ¢ osp TsnoH

X

(@]

SOUg U 0O

4 Y= B cosoH

e. Uy +U, =e®U +U,]

2. One mole of an ideal gas is contained in a cylinder which has a time
dependent volume given by
V(t) = 20 + 5*cos(t) liters

The temperature of the gas is increasing according to
T(t) = 300" K(elvins)

The pressure, P, of the gas satisfies the relation PV = RT, where R is a
constant,

R=082
How is the pressure of the gas changing att = 11?

a) Increasing

b) Decreasing

c) Not Changing

d) Can’t tell from information given



If the apparatus explodes if the pressure goes above 4 atmospheres, will
it still be functioning att = 11?

a) Yes
b) No



