Related Rates

1.Ify=1thenx’ +3x()+ (1)’ =1=>x"+3x=0=>x(x+3)=0=> x=0,x =3

2xﬁ+(3 LA dyj+2ydy 0

dt dt dt d
Forsz,yzl,dy—2:>2(0)—+(3(1)—+3(0)(2)j+2(1)(2) 003 o 4 &4
d d dt 3
dy dx dx 14
Forx=-3,y=1,—=2=2(-3)—+| 3(1)—+3(-3)(2) |[+2(1)(2)=0=-3—=14=> —=——
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dt 6 dt dt 2 dt
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Ford—lOcmﬂ—lcm / min = lem /mm——(IOcm)—d:>—cm/m1n ad
dt dt 507 dt
2
3.S=47zr2andr:£:>S=47z(£) =S=m’= as_ 7zu’—
2 2 dr dt
Ford = 10cm,—S =1lem® / min = lem® / min= 27 -10cm— = —— cm / min = —
Oz dt
4, . .
2 x 60mi = 120mi
=a’+b

2 x 25mi = 50 mi
¢* =(120mi)’ + (50mi)’ = ¢ =130mi

4.0 =d +0 =29 =2, B 9p b, dC_ da , db
aa " a T T A

For a =120mi,b = 50mi, c—130mzd——60ml/h db =25mi/ h iz
dt T dt T dt

130mi‘% = 120mi- 60mi / hr + 50mi- 25mi | hr = 130mi~% = 8450mi’ / hr:% = 65mi/ hr

2 2 2
¢ =a +b
4@25km)=100km 2 — (10fm)? + (100kmY = ¢ = 100.5km

150km — 4(35km) = 10km



5.¢c? :a2+b2:20£:2a@+2b£):c£=a@+b@
dt dt dt dt dt dt

For a = 10km,b = 100km,c = 100.4mi,@ =35km / hr,@ =25km/ hr,ﬁ =?
dt dt dt

100.5km % =10km - =35km / hr + 100km - 25km /| hr =

100.5km % = 2150km* / hr:% =21.4km / hr

6.
’$‘ 2 — 2 b2
( fft/sec x 1200sec = 4800 ft < ~ ¢ T
260 feet c® =(9300 fi) + (500 fi) = c=9313.4fi
cC
9300 ft < :

da .
i 9ft/sec 4500 ft : = L 5ft/sec x 900 sec = 4500 ft

N rreesermeeaad
500 feet
6.c’ =a2+b2:>2c£=2a@+2b@:>c@=a@+b@
dt dt dt dt dt dt
da db dc
F =9300/#,b=500ft,c=9313.4ft,— =9ft / sec,— =0,—=7?
ora ft ft,c St ” ft / sec 5 5

d
9313.4ﬁ7j =9300 i -9t / sec+ 500 fi-0 =

d d
9313.4ﬁ7‘; = 83700 /1" sec :;‘; =8.98 11/ sec

b 3
7. 3feet -1 = b =3h because of similar triangles

h
10 feet Volume = area of triangle x length

V:%bh-l:V:%3h-h-10:>V:15h2

V=15 feet-h’ :ﬂ = 15feet~2hﬁ :ﬂ = 30feet~hﬁ, For h = O.Sfeet,ﬂ =12 /' / min
dt dt  dt dt dt

dh dh
12 /£ / min = 30feet(0.5feet)z = 0.8 feet. min = =



8. 1:—5:>r: 5h
h 1
- 1 , -
V=—=nr'h=V==n(5hyh=V =—nh
10 feet 3 3 75
ﬂ:Ln-Shzﬁ:d—Vzlhzﬁ Forhlefeet,ﬂ=12ﬁ3/min
dt .75 dt dt 25 dt dt
dh 9 dh
12 /# / min =—=(10 feet* = = —— ft / min = —
fi/min =~ (10feet) 0 = Toq, /1 min =2,
9.
75 mi
¢’ =a* +b?
0.5 mi ¢* =(75mi)’ +(5mi)’ = ¢ =0.9mi
0.9mi

cF=a*+b'=> 2c£: 2a@+ 2b@ = cﬁza@+b@
dt dt dt dt dt dt

For a =.75mi,b = .Smi,c = .9mi,@ =3mi/ hr,@ =2mi/ hr,ﬁ =7
dt dt dt

.9mi-§ =.75mi-3mi/ hr +.5mi-2mi/ hr = .9mi-% =2.25mi” | hr +1mi’ / hr:% =3.61mi/ hr

10.

45°\, 10 foot

y =17.07 feet

sinf =222 — sin45°=—2 _— y=17.07 feet

hyp 10 feet
sin9=Z:>csin@zy:ﬁsin0+cosﬁ-ﬁ-c=d—y

c dt dt dt

. ) 0 0 dy do dc

For y =7.07 feet,c =10 feet,sin @ = sin45° = 0.707,cos 8 = cos 45 :0.707,E=2ﬁ/sec,5=?,5=0

0-(O.707)+(0.707)%-10feet =2fi/sec= % =0.28% /sec =.28%57.3° =10.04° /sec



11.

12.

4 cm

500 mi

45°

5 cm

600 mi

430.97 mi

dc

For !/ =5cm,w= 4cm,% =3cm / sec,—w =2cm / sec

dA

A
3cm/ sec:dem+2cem/ sec Sem = % =22cem’ / sec

¢’ =a*+b*-2abcosh

¢ = (600mi* )+ (500mi) — 2(600mi 500mi)cos 45°
c =430.97mi

since the angle does not change we can convert cos 45°
into 0.707 and the formula becomes ¢* =a” + b —1.414ab

cc=a’+b*-1414ab=> 205 = 2a@ +2b@ +(—1.414@ . b+% . —1.414a)

dt dt dt

Fora =600mi,b =500mi,c= 430.97mi,% =400mi / hr,% = 500mi / hr,% =7

d
2(430.97mi)d—j = 2(600mi)(400mi / hr)+ 2(500mi)(500mi)

dc

— =316.72mi / hr
dt

—1.414(400mi / hr)(500mi) —1.414(500mi / hr)(600mi)
861.95mi% =27300mi* / hr



