Activity 7.1 — Related Rates

Related Variables Equation: X2 + y2 =13? i

Given: ﬂ:1; want: ¥ when x = 12 andy = v169— x? =/169—144 =5 X

dt
Related Rates Equation: 2x-%+2y-¥ =0 - 2012)0)+25)¥ =0 » ¥=-24

Answer: When the bottom of the Iadder is 12 feet from the wall, the top of the Iadder IS
falling at a rate of 2.4 ft/s.

. Related Variables Equation' A= ar?
Given: ®=4; Want: ¢ when A = 10andr-f \/>
Related Rates Equation: 98 =27r.-d&t — 4-27 10.dt _, dr~(036

dt r dt
Answer: When the area 10 mi?, the radius of the spill is increasing at a rate of 0.36 mi/h.

Related Variables Equation: COt0 = ges / 5280
X

Given: % =400; Want: %—f when 6 = 30° = %

Related Rates Equation: —csc®¢-92=Lo.& 5 —_1..d0__L..400 —» 942~-0,02

5280 dt Sinzi ) dt 5280 dat ~

6
Answer: When the angle of elevation @ is 30°, @ is decreasing at a rate of 0.02 rad/s.

Related Variables Equation: HT'X = % or 6 —% = % y
2
24 _ <

. dy .
Given: E =-1.2; Want: o Whenx=6and y=1"¢ =4 T7—X

e _lodx_ 12 0 o 1 qoy_ 12 by Jdy_
Related Rates Equation: —5 -4 = 2 i 3 (-1.2)= 2 i = 0.8

Answer: When the woman is 6 meters from the building, her shadow is decreasing at a rate
of —0.8 m/s.

Related Variables Equation: x2 +502 = 72 50

0
dz _ _ _ V3
it when 6 = ’é and COS(%)—— X

Given: % =2: Want:

dx dz dz _ x dx /3
Related Rates Equation: 2x-%=2z- it 2 a7 d 7-2 J3~173

Answer: When the angle of elevatlon Is /6 radians, the string must be let out at a rate of
1.73 ft/s.

Related Variables Equation: P- viz=c

Given: Ez—lO Want: (:j\t/ whenV =330and P =90

RRE: $2.v12.p.1v02) 8 0 5 (-10)-(330)* +(90)-(1.2(330)°?)- & — 0

Answer. At this instant, the volume is increasing by 30.56 cm®/min.



