A.P. CALCULUS

RELATED RATES LAB

 NAME(S)_____________________________________________________
CLASS________________________
DATE_____________________
SPELL OUT R-E-L-A-T-E-D TO “RATE” A GRADE

Your goal is to visit each lettered station in any order, working each related rates problem with your partner(s). Submit each problem to the teacher as you complete it before moving on to another station. 

	STATION
	INFO
	TEACHER’S SIGNATURE

	R
	Ready? Show Me the Milk

	

	E1
	Emptying the Holiday Funnel


	

	L
	Ladder, Ladder on the Wall


	

	A
	It’s All That it a Spheres to Be


	

	T
	Up to Some Tricks Trix 

	

	E2
	Borg, The Engineered Turtle


	

	D
	Special Delivery: Gift Box

	


Stations based on student-created problems from Alvirne High School, Hudson, NH
STATION R                                                  READY?  SHOW ME THE MILK
Milk is being poured into a cylindrical glass which has a radius of two inches. The height of the glass is three times the radius, and the depth of the milk in the glass is changing at a rate of half an inch per second.

1. How much milk can the glass hold? 

2. At what rate is the volume increasing?
________________________________________________________

STATION E1    



    EMPTYING THE HOLIDAY FUNNEL

Water is running out of a conical funnel, at the rate of 1 cubic inch per second. If the radius of the top of the funnel is 4 inches and the altitude is 8 inches, find the rate at which the water level is dropping when it is 2 inches from the top.

__________________________________________________________

STATION L



      LADDER, LADDER ON THE WALL

A ladder 15 feet long is leaning against a building. The bottom of the ladder is moving away from the building at the constant rate of 1/2 ft/sec.

1.  Find the rate at which the ladder is moving down the building when the bottom of the ladder is 9 feet from the building.
2. Find the rate of change of the area of the triangle formed by the ladder, building, and ground when the bottom of the ladder is 9 feet from the building.

_________________________________________________________

STATION A    



IT’S ALL THAT IT A SPHERES TO BE

The volume of a sphere is increasing at a rate of 40 cubic meters/sec . 

1. At what rate is the radius increasing when the radius is 15 meters long? 

2. At what rate is the Surface Area increasing when the radius is 15 meters long?

STATION T



      UP TO SOME TRICKS TRIX
At last, after years of hearing those greedy kids say "Silly Rabbit, Trix are for kids", the Trix Rabbit has finally been able to get his hands on a bowl of that colorful, crispy cereal that we all know as Trix. 

He doesn't have much time because those nosey kids are almost certain to find him before he finishes that tasty bowl of fruity cereal, which, by the way, is a part of his complete breakfast. His cereal bowl is a hemi-sphere, decorated with cute little rabbits.

1.  At what rate does the rabbit eat his Trix cereal if r = 2.5 inches, and dr/dt = .25 inches/min. 

2.  What do you think the Trix Rabbit might say when the kids find him finishing his bowl of cereal?

STATION E2



BORG, THE ENGINEERED TURTLE

Borg the turtle was walking across the road (to get to the other side), and a very weird person saw him. Borg tried to get away, but alas, he was not so fast. The person subjected Borg to genetic engineering to grow fur on the turtle. Assume Borg is semi-spherical, and the hair grows equally and only on the curved surface. Include hair in the radius and round answers to three decimal places.

1. When the rate of change of the volume is 12 cubic feet per second, and Borg has a radius of 14 ft (he's one huge turtle), what is the rate of change of the radius? 

2. The weird person wanted Borg to be huggable-soft. This occurs when the rate of change of the volume is 1600 cubic feet/second, and the rate of change of the radius is 13 feet/second. When did Borg reach huggable-soft status (give the radius)?

Epilogue: Borg escaped from the weird person and now lives with Thursday, a loving rabbit. 

_____________________________________________________________

STATION D




SPECIAL DELIVERY: GIFT BOX
There is a box sitting in the middle of a room. It is rectangular in shape. This is a very special box because its length and width have the ability to change. The width increases at a rate of .35 inches per minute as the length increases at a rate of .79 inches per minute. The height of the box is 11 inches. (Round all answers to the thousandth decimal place.)

a) How much faster is the length increasing compared to the width?

b) At what rate is the volume changing when the width is 8 inches and the length is 5 inches?

c) If the volume is changing at a rate of 25 cubic inches per minute and the length is 3 inches, what is the width of the box?

