ALevelMathsRevision.com
Connected Rates of Change — Sheet 2 Worked Solutions

Question 1

Worked Solution

Area of a circle: A = 7r?, so e 27r.
r

A
Given — = 1.5 cm?s™ 1.
dt

When A=2:2=7r?2 =71 = z
T
By the chain rule:
%—%xi$15—2wrg:g— 1> _ 15
At dr ~ dt o dt dt  2m\/2/mr  2v2x
d
d_:; ~ 0.299 cms™! (3 s.f.)
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Question 2

Worked Solution

d
V =23, S = drr?, d—‘; =3 cm3s~ L.

(a) Find % when r = 4 cm:

d
d—‘: = 4nr2.
dr dV dV 3
dt — dt ~ dr  47r2
When r = 4:
dr_ 3 _ 3
dt — 47(16) 64w
dr 3
— =—=0.014 -1 A
iy 0.0149 cms™! (3 s.f.)
(b) Rate of increase of surface area when r =4 cm:
d
d—f = 87r.
dS_ded’I“_S " 3 6
a dr o N amer Ty
When r = 4: is 6
—=-=1
dt 4 >
d
d—f = 1.5 cm?s™!
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Question 3

Worked Solution

d
V =d4nh(h + 4) = 4nh? + 167h, v 80m cm3s~.

dt
Differentiate V' with respect to h:
dV
— — 1
T 8mh + 167
By the chain rule:
dh dV dV 807

dt ~ dt ~ dh  8mth 4+ 167

When h = 6:
% _ 807 _ 80 _ @ _ ?
dt 487+ 16w 64r 64 4
dh
i 1.25 cms™!
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Question 4

Worked Solution

Cylinder: radius z cm, length 5z cm. Cross-sectional area A = 72, volume V =
nx? - bx = Snxs.

dA
Given v 0.032 cm?s~ L.

(a) Find d—f when z =2 cm:

A
((ii_a: = 2nx
d_x B %; % ~0.032  0.016
dt  dt ~ dx  2rx 7z
When z = 2:
d_a: ~0.016 _ 0.008
dt 2t 7
.01
i—i - 0207T6 ~ 0.00255 cms! (3 s.£.)
(b) Rate of increase of volume when z = 2:
d
% = 157x2.
v _dv X de_ 15722 x 0-016 _ 152 x 0.016 = 0.24x
dt dx dt T
When z = 2: iV
— =0.24 x 2 =0.48
dt
d
dv = 0.48 cm3s™!
dt




ALevelMathsRevision.com
Connected Rates of Change — Sheet 2 Worked Solutions

Question 5

Worked Solution

1 d
V= Smhi(3—4h), 0<h<025, V_ T st

(a) Find i—‘; when h =0.1:

Expand: V = 17]'—2(3h2 — 4h3).
dV T T
= -1 2 — 2 2
iy 12(6h 2h7) 2h wh
When h = 0.1:
dV. x T
& T10.1) = 7(0.01) = 0.057 — 0.017 = 0.047 = —
i 2(0) 7(0.01) = 0.057 — 0.017 = 0.047 5E
dVv T
— =—ath=0.1
an a5 =0

(b) Rate of change of h when h = 0.1:

dh AV AV @ 25 25 1

A At~ dn 800 S T 800 32

dh 1 B

(@
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Question 6

Worked Solution

Inverted cone: full height 24 cm, full radius 16 cm. Water depth h cm, surface radius
r cm.

Amh3
Sh V= :
(a) Show o
By similar trianeles: 16 2 2h
imilar triangles: — = — = = = —.
y similar triangles: - = o5 = 5,807 ==

Substituting into V' = gwr?h:

1 /2n\? 1 4h? 4h3
V—gﬂ(—)h—gﬁ'?h— T

dh d
(b) Find - in terms of 7 when h = 12, given d—‘; =8 cm?®s™:

av 127h? B 47h?

dn ~ 27 9
dh _dv AV _ o 9 18
dt  dt "~ dh Arh?  Th?2
When h = 12:
dv 18 18 1
dt 7w x 144 1447 87
dh _ 1
dt_87TC S

End of Worked Solutions



