Connected Rate of Change

Connected Rates of Change 2 - Edexcel Past Exam Questions MARK SCHEME
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Question 2
Question :
Number Scheme Marks
%’ =807, V =4xh(h + 4) = 4xh® +16xh ,
Tahz B, a=0, 0
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dh 87h+167 | Al
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When h =6 {ﬁ =} 1 {: ioi} dependent on the previous M1 aM1 _J
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Alternative Method for the first MI1AL
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M1 | An expression of the form zah = . @ # 0, f = 0. Can be simplified or un-simplified.
Al | Correct simplified or un-sumplified differentiation of V.
eg. 8rh+16x or 4x(h+4)+4xh or 8x(h+ 2) or equvalent.
Note | Some candidates will use the product rule to differentiate /' with respect to 7. (See Alt Method 1).
Note %’ does not have to be explicitly stated, but 1t should be clear that they are differentiating their V.
. dv\ dh . dav
] Candidate's — |x— =80 80x « Candidate's —
Ml ( e I ]x r T or T e m
Note | Also allow 2 M1 for (Candidate‘s d—V)x % =80 or 80 -+ Candidate's d—V
dh ) dr dh
Note | Give 2% MO for (Candxdate‘s %]X% = 80nxt or SOk or 80t or 80k = Candidate's -ih—V
dM1 | which is dependent on the previous M1 mark.
Substitutes 7 = 6 into an expression which is a result of a quotient of their %’ and 80 (or 80)
9 105180 : :
y 1.25or — or— or — (umts are not A
Al ik (umits required)
Note o as a final answer 15 AQ.
641
Note | Substituting / =6 into a correct %, gives 64 but the final M1 mark can only be awarded if this
1s used as a quotient with 80x (or 80)
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Question 3
Question
Number Scheme Marks
(a) | From question, ¥ =%;rr’. S=4m, %, =3
4 dv 2 av 2 e
P —_—=4are — * (Can be lied
{ 37rr=>}dr ar dr-v'rr(anlmp ) | Bl oe
{d—VX£=£=} (4/rr2)£=3 (Candldate'sﬂ)xi=3
dr dt dr dr dr ) dr
dr dv dv dr 1 3 dv i
— e )} == (3 T \=—3 3 + Candidate's —;
{dt dr dr } dr ( "Mr‘ { 4;rr‘} o - " dr
When redcm. o3 {= 23 } dependent on previous MI. | o
dt  4x(4) 64r see notes
Hence, % =0.01492077591...(cm’ s ™) anything that rounds to 0.0149 | Al
[4]
(b) ds ds _dr ds 3 6 87r x Candidate's o M1; oe
{_=_ —= }=> —= 8arx - {or— or82rr><0‘0149...} dr ’
d dr dr dr 4mr r
dr 3 6
When r=4cm, — =87(4) x — or — or 87(4)x00149 .
dr 47(4) B
Hence, % = 15 (em’s™) anything that rounds to 1.5 | A1 cso
2]
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Question Notes
(a)
dv 2 St :
B1 i 4xr® Can be implied by later working.
M1 ( Candidate's d—V)xi =3 or 3+ Candidate's L4
dr ) dr dr
dM1 | (dependent on the previous method mark)
Substitutes r = 4 1nto an expression which 15 a result of a quotient of “3” and their %’ .
Al anything that rounds to 0.0149 (umts are not required)
(b) M1 8 mr x Candidate's %

Al anything that rounds to 1.5 (units are not required). Correct solution only.
Note | Using % =0.0149 gives % = 1.4979... which 1s fine for Al.
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