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Connected Rates of Change (Sheet 2) Mark Scheme

Q1.
%‘:ﬁ:ﬂg‘ Scheme Marks
dA
i S 10 B1
dr
5 dA
A=gr = —=27r B1
d].
When A=2
. 2, ,
2=xr == —{=0797884 ) M1
T
dd _dd dr
d dr df
d).
1.5=27r— M1
dr
e 12 ~0.299 awrt 0.299 | A1
d 273
[5]
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Q2.
Question Scheme Marks
Number
: , dV
(a) | From question, V = % ar', S=4xr, e 3
( 4 dv 3 ?
; =_vn :}. I=4v,rr 9—?—:4}77" (Can be implied) | Bl oe
s - s | ~dr -
{d—12=d—xz} (4.71"}2=3 ‘Candldatesd—V ,2_3
ldr dt dr ) dt \ dr ) dr
[&r dv dv | dr B R av o
d—e e 2t —= (3)— {=— 3 = Candidate's —;
" @ & ] @ Vi T ” T
When r=4cm. dr. -3 i _.l'= ;l{ dependent on previous MI. | ..,
dr  4r(4)° | 64r) see notes
Hence, % =(0.01492077591 (cm 5 ) anything that rounds to 0.0149 | Al
[4]
(b) [ds _ds dr_|_ dS | 6 |  8r x Candidate's L M1: oe
—————— = —= 8m or— or8zr=0.0149.. ; ’ a | T
lar " & o | amr | r J
3
When r=4cm, —=87(4) — S or 87(4)x0.0149. .
47(4) 4
ds 2 1
Hence, = 15 (em°s™) anything that rounds to 1.5 | A1 cso
(2]
6
Question Notes
(a)
dv . .
Bl I =4ar° Can be implied by later working.
e V) dr dav
’ T .’ dr
dM1 (dependent on the previous method mark)
4
Substitutes r = 4 mnto an expression which 1s a result of a quotient of “3” and their % 2
Al anything that rounds to 0.0149 (umts are not required)
(b) M1 8 7r x Candidate's %’-
t
Al anything that rounds to 1.5 (umits are not required). Correct solution only.
Note | Using % =0.0149 gives %JS— = 1.4979... which 1s fine for Al.
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Q3.
g:fnsg:rn Scheme Marks
dav
E- =807, V =4xh(h+4) =4xh* +16xh
Tahz f, a=0.8=0 M
ﬂ =8xh +16x -2 80,0 :
) Sth+167 | Al
[V 9}——_— aF :1 (8xh + 167r)gh—=80;r (Candxdate‘sd—V)X-dﬁ—SO/
T & & J dr dh ) dr
M1 oe
[E LR S s0r - Candidaes &
ldr ™ ar i d& " 8th+ién i T
When h=6. {% =} ! f _8ox| dependent on the previous M1 | . J
dr 87(6) + 16,7 I ;rJ see notes
s
L‘f’.___135 (cms™) I’Sor—-ormors—o- Al oe
d — 4 8 64
(5]
5
u =4rh v=h+4
Product rule: < 4y dv
— =4 —=1
dh
dv taht B, a=0, =0 | Ml
T i ar(h+4) +4rh | A1

Questiain  Nates
M1 | An expression of the form zah = f. @ = 0, f = 0. Can be simplified or un-simplified.
Al | Correct simphified or un-simplified differentiation of 7.
eg. 8xh+16x or 4x(h+4)+4xh or 8x(h+ 2) or equivalent.
Note | Some candidates will use the product rule to differentiate I/ with respect to /1. (See Alt Method 1).

Note % does not have to be explicitly stated, but 1t should be clear that they are differentiating their V.

Ml Candidate's %}x %};’- =807 or 80x - Candidate's %%—

Note | Also allow 2* M1 for (Candxdate‘s ?i)_V ]x % =80 or 80+ Candidate's %,
1

Note | Give 2% Mo for [Candxdate‘s ?ﬂ—y ]x% =80t or 80k or 80xt or S0k = Candidate's %
)

dM1 | which is dependent on the previous M1 mark.

Substitutes / = 6 into an expression which 1s a result of a quotient of their %}—V and 807 (or 80)
/

5 10 80
Al 1.250r — or— or — (units are not required
273 % & requred).
Note §0—'Tasaﬁnalans“ensA0
64r

Note | Substituting / = 6 into a correct ‘:u—V gives 64x but the final M1 mark can only be awarded 1f this
1

\ 15 used as a quotient with 807 (or 80) /
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Q4.
QHesnuu Scheme Marks
Numbher
: 4
{a) | From question, s 0.032 Bl
qsA=max" :>%=,52T‘( Bl
e dd 4 1 0.016 |
—=—+— = (0032)—; <=
dt dt  dx 2ax Tx | M
When x=2cm, £= £ais
de 2x
dx 1
Hence. 5 = 0-002546479... (cms ) Al cso (4)
(B) | V=nx'(5x)=57x B1
dr )
—=157x" Blfi
dx
v dr dx  ___ ,(0016) o
T '(E = 157X | — ‘ : {= 0.24x] M1
. _ d¥ - E
When x=2cm, o 0.24(2) =048 (cm’s™) Al (4
(8 marks)
Q5.
Question
7 v 1 2 .
(a) —=—xh-nxh or equivalent < M1 Al
dh 2
. v 1 ) , SO x
At h=0.1, —==7(0.1)-7(0.1) =0.047 UM1Al @)
dh 2 25
‘ dh & d&F ~x 1 5 :
(b) — == | Srem—— or + their (a) | M1
dd d&t dh 800 sxh-xh” 800
. dh «x 25 1 v
At h=0.1. s A e awrt 0.031
th T e awrt 0.051 | A1 (2)
(6]
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Q6.
Question Scheme Marks
Humber
. 16 2h Uses simuilar tiangles, ratios or
(a) | Simular triangles = e ~ trigonometry to find either one of these | M1
= tWO expressions oe.
) i 3 . _;
V=—;rrh=l;r i} h = 4rh AC Substitutes » == into the formula for the Al
3°\3 27 volume of water V.
(2)
. dav
(b) | From the question, — =8 = -8 | B1
dv 12zh’ 4xk’ v 12zk’ 4xh’
o PP sron o VR _—= or B1
dh 27 9 dh 27 9
Candidate (A - ﬂ; M1;
dh dv 4V . 9 18 dt dh
— N w— e w— & XK WS - evmm— 2
dt dr dh 4xh* =k 12xh° 9 18
8= or 8x - = 0€ | A1
27 Th” Th
Whea h=is. 38 .. 18 1 ig: 1 e
“d T 14ar 8z iy 2X | VoSN
Note the answer must be a one term exact value. (9)
Note, also you can 1gnore subsequent working
e 8-
1447
(7]
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