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CHAPTER 8

Related Rates

When wetdk of accderation wemean therae & which veocity is changing. If the
acceleration is large then, for example, wemight say Qhe velocity is changing
quicklyQ This refers to Ghow the velocity changes as time changesOand is written
dv

dt

Smilarly wemay talk of how quickly the angle of the sun changes during the day.

This could be written as C(Ij—f where ! isthe angle of devation of the sun.

When aladde dides down awadl as shown in the diagram:

ladder

e

X

then % and % represent how quickly the height is changing and how quickly the

distance of the base of the ladde from the wal is changing.
Each of these is an example of what wecdll related rates. Reated rate problemsal

have the common characteristic that variables are differentiated with respect to TIME.
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The expression Chow quicklyQ Git what rateQ Ghow fast isthe E changingQ Qates

of changeOdl suggest rates.

Remember that the rate & which avariableisincreasing dso can wdl be avariable.
For example, when a child blows up abdloon, presumably puffing a a constant rate,
therate a which the radius of the baloon increases is much greater when the child

first starts puffing than later on a the point when the baloon is aout to burst.

The basic gpproach for solving reated rate problems is to write a genera equation
relating the variables and then differentiate with respect to time. Only then are

specific values for the variables substituted.

Example
Question: The volume of acubeis changing a the constant rate of
75 cubic cm/miin.
a) Find therate of change of an edge of the cube when the length of
theedgeis5cm.
b) Find dso therate of change of the surface area when the surface
aeais 24 square cm.
Answer: a LetV and A represent the volume and surface area of the cube

respectively.
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We know that % =75 sncethisisacongant rate. Wearetrying

to find % a theingtant when x=5.

V=x (@
Differentiate with respect to time

dV:3 2@

- 1'
gy W

At the particular instant when x =5 wehave

_ () OX
75=3(5) &
e %:1
dt

This meansthat, a the instant when the length of the edge of the

cubeis5cm, theedgeisincreasing a arate of 1 cm/sec.

b) A=6X )
M1
dt dt

We need to dgermine the length of the edge of the cube a the
instant when the surface area = 24 square cm.
e 24 = 6x°

2=X
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It isNOT valid to substitutein 1 for % in (2)' from part @) because
% isonly equa to 1 a theinstant when x =5.

We need to dgermine % a theingtant when x =2 from ().

e 75:3(22)%

. 25 dx
e =
4 dt

Substituting for x and % in (2)' wehave

dA 125" :
—=12(2)3—¢=150 squarecm/m inute.
dt ( )45}04?4 .

Note, as dready mentioned, that it isonly vdid to substitute in
(given) specia vaues of varidbles AFTER differentiating. Thisis
andogous to finding the equation of thetangent to y =x* a (24).
To find the dope one may only substitutein 2 for x after

differentiating.



Example

Question: The edges of aright-angled triangle are changing but the perimeter is
fixed a 40 cm. When the hypotenuse is changing a arate
of 7cm/min and the edges are 8 cm, 15 cm, 17 cm, find the rates of

change of the other two edges a this ingant.

Answer: Let theedgesbe x, y, z cmthen
X+y' =27 D
and x+y+z=40 2

It is eadier to differentiate both equations (1) and (2) with respect to

TIME.
dx dy dz

l.e 2x—+2y—=2z— 1
Ya TV a T @

and .Y, ()
d dt dt

Qubgtituting x, y, z and % a the specid instant we have:

dx dy

16— +30—=34(7 1)

5 T30 =340 @

ad P 7.9 @)
dt dt

Solving (1) and (2)' yidds % =-32 cm/min and % =25 cn/min.

This means that the shorter edge of theright angled triangle is
decreasing a 32 cm/m in and the longer edgeisincreasing a 25

cm/min.
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Example

Question: A basin hasthe shape of an inverted cone with dtitude 100 cm and
radius a thetop of 50 cm. Water ispoured into the basin a the
constant rate of 40 cubic cm/m inute. At the ingant when the volume

of waer in thebasin is 486z cubic centimetres, find therae a which

the level of waer isrising. (V :él ¥°h)

ol

50 cm

Answer:

Let theradius of the
top of thewaer be r
cm and let thewaer®
depthbe 7 cmas

100 cms
shown.

Let V bethevolume of the waer.
714 ) ) dh )
We know ;: 40 . Wewish to find o, a theingtant when

V =486z cubic cm.
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Vzénrzh @)
r 50 s :
27 2 smilar triangles
h 100 () J
. h
e r=— 2).
5 (]

In the previous example wedifferentiated BOTH equations with respect
to time. Herg it isrecommended (but not required) that we subgtitute
r,intemsof 4, from (2) into (2).

Wedo thisfor 2 reasons:

a) it avoidsusing the Product Rule when differentiating (1) and
b) wewish to find % only.

Notethat it isvdid to substitute for r before differentiating here

because r is dways equa to g g Isnot aspecid instant vauefor r .

1 o 1 "hif IR
=122t = 1
3 T RN T, &

Notetha a theingant when V =486rx

3
™ _ 4g6x
12
e 1 =5832



Example

Question.

Answer:

22t

Differentiate (1) with respect to time:

v _zh® dh
dt 4 dt
+(18) dh
ie  40= =
4 dt

A0 _dr

8 dt

e %:0.1572 cm/min

This meansthat the levd of waer isrising a arate of 0.1572 cm per

minute.

A northbound ship leaves harbour & 12 noon with a speed of

7.5 knots and awestbound ship leaves the same harbour a 2 p.m. with

aspeed of 8 knots. How fast are the ships separating a 4 p.m.”?

Harbour

Let x nautica milesand y nauticd
miles be the distances from the
harbour of the westbound and
northbound ships respectively. Let
s nautica miles be the distance
separating thetwo ships a an

arbitrary time ¢ hours after noon.



Worksheet 1

1 If 4=

2. If 4=

4. If 4=

22¢

We wish to find % adpm. ie whent=4.

222?47 @
Differentiate with respect to time and cancel by 2 then:

ds dx dy
S—=X—+Yy— 1)
dt th ydt @)

At4pm. x=16 and y=30 and s=34 (Pythagoras).

%:8 and @ _
dt dt

75.

Qubstituting in (1)' wehave

34%=16(8)+30(7.5)

e 4 353 =10.38 nautica miles per hour.

dt 34
e At 4p.m.thedistance separating the shipsisincreasing a

goproximately 10.38 nauticd miles per hour.

12 find “ when r=2 and %:3.

dt
onrn find & whenr=2, h=4, P16/ and P =2.
dt dt dt

|
22 tind 9 when r=2, h=12,and =1
7 ar a2

I h? + 12 ,findz—f\ when » =3, h=4, %:%,md %:%
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A particle moves dong the curve y =+/x% +1 in such away that % =4.

Find Y when x =3.
dt

Two automobiles start from apoint A a the sametime. Onetraveswest a
80 miles per hour; the other travels north at 45 miles per hour. How fast is

the distance between them increasing 3 hours later?

A sphericd bdloon is being inflated a therate of 12in%/sec. How fast isthe

radius » changing a the moment when r = 2 inches?
A partideis moving dong the curve y = x? in such away that when x :% :

%: 2 ft/sec. Determine ﬂ a tha moment.

dt
A ladde 15 feet tdl leans against averticd wdl of ahouse. If the bottom of
theladde is pulled avay horizontaly from the house a constant speed of
4 ft/sec, how fast isthetop of the ladde diding down the wal when the
bottom of theladde is 9 feet from the wdl?
A cone (point down) with aheght of 10 inches and aradius of 2 inchesis
being filled with waer a acongtant rate of 2 in3/sec. Determine how fast

the waer surface isrisng when the water depth is 6 inches.
A partide is moving dong the graph of y=+/x. At wha point on the curve
arethe x -coordinate and the y -coordinate of the particle changing a the

samerae?
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12. A winch a the end of adock is 10 feet aove the level of the deck of abod.
A rope atached to the deck of the boa is being pulled in using the winch at
arateof 5ft/sec. How fast isthe boat being pulled toward the dock when
26 feet of rope are out?

13. Thecross-section of atrough 6 feet long is an equilaterd triangle with one
vertex pointing down.

a) D#efineafunction which relates the volume of water in the trough to the
depth of the water.

b) If waer isflowinginto thetrough a arateof 10 ft3/sec, find therate a
which the depth of the water isincreasing when the depth is 2.5 fedt.

14. A streetlight is 15 feet dbovethe sidevdk. A man 6 feet tal waks away
from thelight & arate of 5 ft/sec.

a) Determine afunction reating the length of the man®shadow to his
distance from the base of the streetlight.
b) Determinetherate a which the man@shadow is lengthening at the

moment tha heis 20 feet from the base of the light.

Answeasto Worksheset 1

Lr 21 36 4% 5 M0 g 7 3 ise
25 5 4

8 2ft/sec 9. 3ft/sec  10. = infsec 11 wrle 120 fusec
187 Wl 2@ 12

13.9) v(r)=231% b) % fisec 14, g szgd b) ?ft/sec



Worksheet 2

RELATED RATES

1. A ladde 10 metreslongis leaning aganst awdl when it beginsto didedown
thewadl at aconstant rate of 2 metres per second. Find the rate which the
base of the ladde moves away from the wal when the top of the ladde is 6
metres above the ground.

2. At theingtant when the radius of a coneis 3 inches the volume of the coneis
changing a therateof 9z cubic inches per minute. If the height isdways 3
timesthe radius find the rate of change of the radius a that instant.

3. Thevolume of acubeis changing a the rate of 300 cubic inches per minute.
Find the rate of change of the edge of the cube when the length of theedgeis
10inches. Find dso therate of change of the surface area of the cube when
the surface areaiis a 150 square inches.

4. For each of thefunctions below find the rae a which y isincreasing when

x=4 if x isincreasing a aconstant rate of 3 units per second.

b) y:4x2+J— 0 y=x"-3x d)y=2x+j%
2X X

_xz—x—2

ay 3

5. Sand is being poured onto a conicd pile whose diameter is dways twice its

height. When the height is 10 metresits height is observed to be increasing at

arae of % metre per minute. What isthe rate of the flow of the sand?
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6. Thevolume of acylinde isincreasing a therate of 4/ cubic cm per second.
Theradius of the baseisincreasing a therate of 2 cm/sec. How fast isthe
height of the cylinder changing when the volumeis 36z cubic cm and the
radius of the base is 3 cm? Isthe height increasing or decreasing?

7. Two pardle sdes of arectangle are being increased a arate of 2 cm per
second while the other 2 Sdes are being shortened so tha the arearemains
congtant a 50 square cm.

a) Wha istherate of change of the perimeter when the length of an
increasing sdeis 5 cm?
b) Wha are the dimensions a the instant when the perimeter stops

decreasing?

Answeasto Workshest 2

1 1+
>

2 L
3
3. linch/min, 240 squareinches/min

4. 3 -9 b) 59 o 72 d) 59

5. 257 cubic metres per minute
6. ! % , decreasing

7. 8 -4 b) 5J2 by 52



231

Worksheet 3
1. If a, b and c aeddesof aright triangle, where ¢ isthe hypotenuseand ¢ is
congtant a 13 cm, given that « isincreasing a arate of 3 cm/s, find therate
of changeof » incm/s when b=5 cm.
(A) -20 cm/s (B) 20 cm/s (© -125cm/s

(D) -7.2cm/s (E) 7.2 cm/s

2. A child isrolling some clay in the form of acylinder. The radius of the
cylinde decresses a acongant rate of 4 cm/min. At acertain instant when
theradiusis 8 cm, theheght is 10 cm. Theratea which the height is

increesing, incm/minis (A)-10 (B)10 ()0 [D)10r (E)5

3. Thesdes of thisrectangleincreasein such a

way that %:1.9 and W4 At theinstant z
dt dt dt '

when x=8 and y =6, what isthe vdue of %’?

®w; 61 ©2 ©0) V5 €)5



4. A sphericd bdloon with radius r

inchesis being inflated. The

a
A

function ¥ whose greph is sketched

4
=]

I (cubic inches)

in the figure gives the volume of the

baloon, 7 (¢), measured in cubic 2

inches after t seconds At what

goproximate rate is the radius of the
bdloon changing after 4 seconds?

(A)5! (B).15536 (C).0495 (D)4817 (E).488

5. Children arerolling abdl of snow to form a snowman. The radius of the ball

2
Is changing according to the law rz%,wherer Isin minutesand r isin
t“+1

Mmetres.

a ‘i,—lt/ after 1 minuteis:

4n 8
(A) 3 B 8r (C)4 (D) 55 B1

b) What isthelimit to the volume of snow as time goes on indefinitely?

(A) 167 (B)% (c:)‘%r (D)3zT’r (E) 32/



6. Sand isdumped on apilein such away
that it forms a cone whose base radius
Isadways 3 timesits height. The
function V whose graph is sketched in

the figure gives the volume of the

conical sand pile, ¥ (¢).
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I (cubic feet)

/ (mmnutes)

At what gpproximate rate isthe radius of the base changing after 3 minutes?

(A) 0438 (B).167 (C) 0146 (D).046 (E) ——

87!

7. Thefunction V whose graph is sketched below gives the volume of air V (t)

tha aman has blown into aspericd bdloon &after + seconds Approximately

how rapidly is the radius changing after 6 seconds?

(A)é (B)"g ©3 ©F @28

36

181

|7 (cubic inches)

.................................................................

----------------------------------------------------------------

................................................................

.................................................................

1 2 3 4 5 6 7 8 9 10 11 12

/ (seconds)
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Answeasto Worksheet 3

1 D
2. B
3 C
4 B
5 @ C

b) D
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Example (in 3-dimensiond space)

Question: A manisrunningover abridge @ arae of 5 metres per second whilea
boat passes unde the bridge and immediatdy below him at arate of
1 metre per second. The boat®@ courseis at right angles to the man®
and 6 metres below it. How fast is the distance the between the man
and the boat separating 2 secondslater?

Answer:

6m

In the diagram let M be the position of the man, let B be the position
of theboat. OM represents the distance the man runs.

WB representsthe distance the boat goes dong theriver.

OW is6 mi.e the heght of the bridge above the waer.

Let OM be x, let WB be y and let MB be s, the distance separating

the man and the boat.
SZ :x2+62+y2 (1)

After two seconds x=10m, y =2 m, and hence s=+/140 .
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Differentiate (1) with respect to time and cancd by 2.

Then s 2, O
adt dt dt

After 2 secondswehave

ﬂ ~=10(5)+2(1)

ds 52
_= =4.395 rox.
dt \/140 (epp )

The distance between the man and the boat isincreasing by

4.395 m/sec.



Example
Question: In the diagram shown the corridorsare4m and 5mwide A cat Cis
moving to theright & 10 m/sec. At theinstant when adogD is
12 metres from A, how fast must the dog run in orde to keep the cat
in Sight?
A C (cat) ——=
y 3
o 0
- 4 m
’ ~
T ’ / / B
DY
(dog)
<—5 m—>
: . .d
Apnswer: Let 4D=y and AC =x. Wewishto find d—i’ when y=12
and & 10.
dt
< X > C
A E .
T 4 /// In the diagram,
Y - ADAC ~ ABEC
|
oe , DA_AC
BE EC
X_ X
4 x-5
4x
oy= @
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Differentiate (1) with respect to time:

d d
d_y:(x! 5)4%! 4x£
dt (x1 5)°

At the specid instant when y =12, x=7.5 from (1)

and @:10. We have

dt

dy _ (7.5-5)4(10) - 4(7.5)(10)
dt (7.5)-5)°

=132 m/sec

! Thedog must move a 32 m/sec to keep the cat in sight. (The

dog is going to be disgppointed.)

Worksheet 4

RELATED RATES

1. Sandisbeing dropped on the ground a asteady rate of 9/ cubic cm per
second and forms a conicd pile whose height remains equa to the radius of

the base. At what rateisthe heght increasing after 8 seconds?

2. Theaeaof acrcular ink blot startsfrom zero and growsa aconstant rate of
4 square cm per minute. Find the rate a which the radiusisincreasing:

a) ater 3minutes. b) when theradiusis 1 cm.
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3. A basin hasthe shape of an inverted cone with dtitude 6 cm and radius & the
top of 9 cm. Water runsin a the constant rate of 3 cubic cm per second. At
the instant when the waer is4 cm de=p find:

a) therate a which thelevd of water isrising.
b) therate of increase of the exposed surface area of the water.
4. A bargewhose deck is 5 metres below the leve of adock is being dravn in by

means of acable atached to the dock and passing through aring on the dock.
When the barge is 12 metres away and gpproaching the dock at % metre per

minute, how fast is the cable being pulled in?

5. Two aeroplanes fly eestwardson parald courses 12 miles gpart. Oneflies at
240 m.p.h. and the other a 300 m.p.h. How fadt is the distance between them
changing when the dowe planeis 5 miles farther east than the faster plane?

6. A ladde rests agang averticd pole. Thefoot of theladde is diding avay
from the pole dong horizontd ground. Find theindination of the ladde to
the horizontd a the instant when the top of the ladde is moving 3 times as
fast asthefoot of the ladde.

7. A coneof fixed height 12 inches is changing in shape through the changein
the radius of the base. What rate of increase of the radius will make the laterd
surface area of the coneincrease a@ therate of 107 squareinches per minute

when the radius of the base is 5 inches?
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8. A northbound ship leaves harbour & 10 am. with aspeed of 12 knots. A
westbound ship leaves harbour a 10:30 am. with aspeed of 16 knots. How

fast arethe ships separating a 11:30 am.?

9. At acertain instant, Submarine A is on the surface of the ocean and
submarine B is 700 m due north of A and 100 m below the surface of the
waer. B isdescending verticdly a aconstant rate of 2 m/s and A ismoving
north a aconstant speed of 6 m/s.

a) At wha rateisthe distance between A and B changing a thisinstant?
b) At what rate will the distance between them change when A is directly
above B?

¢) Wherewill A bewhen they are closest together?

Answeasto Worksheet 4
1 %cmper second 7. 067
A b) 2 8. 196 knots
1 3
3 a — b) = 9. @ !4/2 misec b) 2 m/sec
12r 2
4. % ¢) 100 m from being directly above B
5 -23.08

6. 184
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Worksheet 5

REVIEW OF RELATED RATES

1. A bdloon isbengfilled with ar a arate of 3 cubic metres per minute. Find
therate a which the radiusis increasing when the volumeis 36z cubic
metres.

2. Thedant height of acone remains constant & 6 metres. If theradiusis
increasing a 5 metres per second how isthe volume changing when the radius
IS 3 metres? Wha is the maximum volume?

3. At 12 noon ship A is 60 miles west of point P steaming east a 15 knots and
ship B is 36 miles south of P steaming north a 10 knots. |If the ships continue
their courses and speeds
a how isthe distance between them changing & 2 p.m.?

b) a wha time are the ships closest?

4. Plaster is being gpplied uniformly to acannon-bal & therate of 24/ cubic
inches per minute. When the radius of the bal and plaster is 6 inches a what
rate is the surface areaincreasing?

5. Two points, A and B, are 275 ft gpart. At agiven ingtant, abdloon is released
a B and rises vertically & a congant rate of 2.5 ft/sec, and, a the same
instant, aca garts running from A to B a aconstant rate of 5ft/sec.

a) After 40 seconds isthe distance between the cat and the baloon

decreasing or increasing? At what rate?
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b) Describe what is hgppening to the distance and the bdloon & 7 =50
seconds
6. The cross section of atrough is atrgpezoid with the lowe base 1 metre, the
upper base 2 metres and the degpth 1 metre. Thelength of the trough is 6

metres. If waer ispoured in a therate of 12 cubic metres per minute, a

wha rateisthe waer risng when the depth of water is % metre?

1m
the diagram shown above is not to scae
Answeasto Worksheet 5
1 L
12!
2. @) 253! b) 163
3. a 1799 mp.h. b) 3:53 p.m.

4. 8! squareinches per minute

5 @& decressinga 1ft/sec  b) increasing at 1.471 ft/sec

o

1.5 metres per minute
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Worksheet 6

RELATED RATES

1. Alightisat thetop of apole 80 feet high. A bdl isdropped a the same
height from apoint 20 feet away from the light. A wal 80 feet high, 60 feet

away from the light is built. Assuming the bal fals according to the

Newtonian Law s =16:2 where s isthe distancein feet and ¢ isthetimein
seconds find:

a how fast the shadow of the bdl is moving on the wal after 1 second.

b) how fast the shadow is moving dong the ground after 2 seconds

2. Two poles are 24 metres and 30 metres high and 20 metres gpart. A dack
wirejoins the tops of the poles and is 32 metreslong. A cable car is moving
adong thewire a 5 metres per second away from the shorter pole. When the
car is 12 metres horizontaly from the shorter pole, it is 15 metres high and the
length of the wire to the shorter poleis 15 metres. At thisingant, find:

a) how fast the car ismoving horizontaly.
b) how fast the car is moving verticaly.

3. Anisoscdestriangleisinscribed insde acircle of radius 12 metres. 1ts height
Isincreasing a arate of 2 m/ sec. At theinstant when the height of the
triangleis 18 m, a whét rateis:

a) itsareachanging?

b) its perimeter changing?
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4. Water is being withdravn from a conica reservoir, 3 metres radius and 10
metres degp a 4 cubic metres per minute. @ How fast isthe surface of the
waer faling when the depth of waer is6 metres?

b) How fast isthe radius of this surface diminishing at thisingant?

5. Theupper chamber of an hour-glass is acone of radius 3 inches and height 10
inches and, if full, it requires exactly one hour to empty. Assuming that the
sand fdls through the gperture a a constant rate, how fast isthe levd faling
when:

a) thedepth of the sand is 6 inches?
b) 52% minutes have egpsed from the time when the hour-glass was full in

the upper chamber?
6. A man 6 feet tal waks dong awadkway which is 30 feet from athe base of a

lamp which is 126 feet tal. The man waks a aconstant rate of 3 feet per

N S
second. How fast isthe length of his shadow —
/ ~
changing when heis 40 feet dong the wakway past
126 feet
the dosest point to the lamp? S~
Answeasto Worksheet 6 \ﬁ‘/\

1 &) % )25 2.8 75 b)g 380 b)o

4. a 0393 b) 0.118 5.3a) 9.26 inchesh our b) 13.33 inches/h our

6. E fest/s econd
25
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Worksheet 7

1. Atankisleskingwater. ¥ (¢) representsthe number of galons of water in the

tank after + minutesand V (t)=20(30—t ).

a Find how fast the water is lesking from the tank after 10 minutes?
b) Find the specifictime t = k if the average rate a which the water lesks
from the tank between t = k and t = 2k is 280 gdlons per minute.

2. A conicd shape funnd 8 cm across a the top and 12 cm deep is lesking waer
a therate of 2 cubic cm per minute.
a) At wha rateisthe waer leved dropping a theinstant when the water is 6

cm dep?

b) At wha rateisthe waer leve dropping a the instant when the funnd is

hdf full (by volume)?

3. A southbound ship leaves harbour a 12 noon with aspeed of 10 knots. A
westbound ship leaves harbour a 1 p.m. with aspeed of 20 knots. How fast

arethe ships separating a 2 p.m.?

4. Thedant height of aconeremainsfixed a 10 metres. If the height of the
coneis changing a arate of 2 metres per minute, how fast isthe volume

changing a the ingant when the radius of the base of the cone is 8 metres?
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5. A oylinder of circular cross-section, initialy has abase radius of 6 cm and a
height of 10 cm. Theradiusisincreasing a a constant rate of 1 cm/sec and
the height is decreasing at aconstant rate of 2 cm/sec.

a Find theinitid rate of change of the volume of the cylinder.
b) Findtherate of change of the volume of the cylinde after 1 second.
c) After how many secondsdoes the volume of the cylinder achieve its

maximum vaue. What istha maximum volume?

Answeasto Worksheset 7

1. @ 800 gdlongm inute
2
b) 24§ seconds

1
2 9 - b) 0.063

3. 15V2 (21.21)
16!

4. Volumeisdecreasing a = metresmin

5. @ Volumeisincreasing a 48w cm/sec

b) Volumeisincreasing a 147 cm/sec

C) After g seconds Max volume = 1238.95



Worksheet 8
1. Thelength L of arectangleis decreasing a therate of 2 cm/sec whilethe
width W isincreassing a therate of 2 cm/sec. When L=12 and w =2, find
therate of change of :
a) thearea
b) the perimeter

¢) thelengthsof the diagonds

2. Anarcraft is 100 km east of arada beacon and is traveling west at
600 km/h . At the sameinstant, ahdicopter flying a the same dtitudeis
48 km south of the radar beacon and istravdling south a 300 km/h. How
fast is the distance between the arcraft and the hdicopter changing after one

minute.

3. Thecross section of awaer trough is an equilaterd triangle. Thetrough is5
metreslong and 25 cm degp. The waer isflowing in a arate of 0.25 cubic
metres per minute. How fast isthe waer leve rising when the water levd is

10 cm dexp?
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4. Alight isa thetop of a30 m pole. A ball isdropped from the same height

from apoint 10 m from thelight. The height of the bal (in metres) t seconds

after it has been dropped is given by the formula 2 = 30! 5:2. How fast isthe

shadow of the bal moving dong the ground after 1 second?

Answeasto Worksheet 8

1. @ incressinga 20 cm/sec

b) 0

C) decreasing a 1.644 cm/sec
2. Thedistanceisdecreasing a 364.94 km/h
3. Thewaer levd isrisng & 0433 m/min

4, 120 m/sec



