ALevelMathsRevision.com
Connected Rates of Change (OCR 4723) — Worked Solutions

Question 1  (Jan 2007, Q4)

Worked Solution

z= (4t +9)12,  y = 6ea™t!

dx d
(i) Find i nd di:
d 1
df St +9)71% 4 =24t +9)71/2
((jll_y _ 6 . %e%m—l-l — 36%([—{-1
x
dz dy 1
=204t +9)712, = =3ex"M!
ar AT, gy =3
d
(i) Find d—f‘L{ when t = 4:
When t = 4: z = (16 + 9)1/2 = 5.
d d d
By chain rule: d_?i = ﬁ X d—f
dy L)+1 —1/2 3.5 —1/2 35 _ 2
52362 X 2(4x4+9) = 3e>” x 2(25) = 3e xg
g e®® =1.2¢*° ~ 39.7

—Z ~ 39, 1.
i 39.7 (3 s.f.)




ALevelMathsRevision.com
Connected Rates of Change (OCR 4723) — Worked Solutions

Question 2 (Jan 2008, Q4)

Worked Solution

V = (h®+16)Y/2 — 4.

(i) Find (il_‘li when h = 2:

3h°
(hS + 16)1/2

dvi 1 4 ~1/2 5 _
o 2(h + 16) 6h° =

When h = 2: h% = 64, so (h® + 16)'/2 = (80)%/2.

2 24
v _3(32) _ 96 96 _ 24

dh (802 B0 45 B

% ~ 10.7 when h =2

d
(ii) Rate of increase of height when h = 2, given d_‘t/ =8 m*hr!:

dh AV _av 8

—_— e == & (), -1
& At T an " 1oma.. 0T mhr

dh
i 0.75 mhr=! (2 s.f.)
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Connected Rates of Change (OCR 4723) — Worked Solutions

Question 3  (Jan 2010, Q7a)

Worked Solution

g when A = 1900 m?.
dt

Oil patch: circular area A increasing at 250 m?hr~!. Find

A:WTQ:i—A:%TT.

-
When A = 1900: r = @
T
dr dA dA 250 250 250
dt dt ~ dr  2mr 97, /1900/m  24/19007
125 125
= ~ ~ 1.6 mhr !
v/ 19007 77.26. ..
% ~ 1.6 mhr=! (2 s.f)
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Connected Rates of Change (OCR 4723) — Worked Solutions

Question 4  (Jan 2011, Q3)

Worked Solution

d ds
Spherical balloon: S = 4mr2, d_:; =12 cmhr~!. Find = when r = 150 cm.
ds
T 8mr
ds d§ dr
T T X & 8mr X 967r
When r = 150: dS
5 = 967 x 150 = 14400 ~ 45239 cm?hr !
ds S
T 144007 ~ 45000 cm® hr! (2 s.f.)




ALevelMathsRevision.com
Connected Rates of Change (OCR 4723) — Worked Solutions

Question 5 (Jun 2012, Q6)

Worked Solution

V = (3?4 4)32 - 8.

(i) Find (il_‘li when h = 0.6:

dv
e g(3h2 + 4)1/2 . 6h = 9n(3n% + 4)1/2

When h = 0.6: 3(0.36) +4 = 1.08 4+ 4 = 5.08.

dv
== 9(0.6)(5.08)/2 = 5.4v/5.08 ~ 5.4 x 2.2539... ~ 12.17

% ~ 12.17 when h = 0.6 (2 d.p.)

(ii) Rate of decrease of volume when h = 0.6 m, given depth decreasing at
0.015 mhr':

% = —0.015> mhr %

dt
dVv. dV  dh
T v =121 —0.015) ~ —0.1 Shrt
T - %@ 7 x (—0.015) 0.18 m°hr

Rate of decrease of volume =~ 0.18 m?3 hr~!

(@
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Connected Rates of Change (OCR 4723) — Worked Solutions

Question 6  (Jun 2013, Q3)

Worked Solution

Cone with half-angle o = tan_l(%), so radius = § when depth is z. Liquid added at

14 ecm? min—?.

1
(i) Show V = Emv?’:
Since tan a = %, radius r =

&
5

2 1 2
V:—m’x—gﬂ'(g) ngﬁ.%.x:% v
(ii) Rate of increase of depth when = =8 cm:
A _ w
de 4~
d_w w1
dt  dt ~dzx 7x?/4  ma?
When z = 8: ] " .
x
= = — ~02 o =Il
I 6in  3n 0.28 cm min
dx

o <028 cm min~' (2 d.p.)
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Connected Rates of Change (OCR 4723) — Worked Solutions

Question 7 (Jun 2015, Q3)

Worked Solution

d dh
V =32+ Vvh)® — 192, d_‘t/ =150 m*hr~!. Find - when h = 1.4.
dVv 1 9(2 h)®
— =3-6(2+Vh)>- _ e

di 2v/h Vi

When h =1.4: v/1.4=1.1832...,s0 2++vh =3.1832...

dV  9(3.1832)° 9 x 327.07... _ 2943.6

dh — 1.1832 11832  © 1.1832
More precisely: 9 x (1.1832)7! x (3.1832)°. Let u = 3.1832: u° = 328.33. ..

~ 2488 (or 9h2(2+ Vh)?)

dV 9 x 328.33

T 1iszp B

dh 150 150

= ~ ~ 0.060 mhr*
dt — dv/dn 2498 e

% ~ 0.060 mhr~! (2 s.f.)
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Connected Rates of Change (OCR 4723) — Worked Solutions

Question 8 (Jun 2018, Q6a)

Worked Solution

d d
V =2(5+ 2z)* — 250, v 15 m? min~". Find — when z = 1.6.
dt dt
dVv

d—:2><3(5—|—2x)2><2:12(5—|—2x)2
X

When z = 1.6: 5 + 2(1.6) = 8.2,

dv
— =12(8.2)> = 12 x 67.24 = 806.88
dz
dz 15
& ~ 0.0186 in~*
dt _ 806.88 —

i—f ~ 0.019 mmin—! (2 s.f.)

End of Worked Solutions



