Connected Rate of Change

Connected Rates of Change - Edexcel Past Exam Questions MARK SCHEME

Question 1: Jan 06 Q7

@) &V ynr? B1
52‘1?‘ (-1)
dr  dV dr 1000 M1 A1
(b) Uses — =—_— In any form, S— ’
dt dt dF drr(2t+1) (2)
Question 2: Jan 06 Q7
e Scheme
(a) | From gquestion, as =8 % =8 | B1
S=6x* = E=12:'c E='12>-: B1
dx dx
dx dS dS 8 - 2 ) .. ds dS5_ 8
—=—r— = — = = = k= Candidate’s — - —; — -
dt “dt Tdx 1’ x k=3) ax 12x | M1 Alee
[4]
dv . dv .
V=x' = —=3x a3y
(b) X vl 5 =X | B
dv  dv  dx r 20 . Lodvo dx M1:
— ey — = X' |—|'= 2 Candidate’'s — x —; } !
gt T ax Car - |.\3x,|- X andieaies o a a1y
As x=V' then VN _ovi G Use ofx =V, to give % =2V7 | A1
[4]
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Question 3: June 06 Q7

Connected Rate of Change

Sﬂﬁf&gﬂ Scheme Marks
(a) | From guestion, as _ 8 §= 8 | B1
5=6x* = dS=12:'c E='I2>< B1
dx dx
dx dS dS 8 - 5 ds dS_ 8
— e = — =4 = |k = Candidate’s — - —; — -
dt " dt dx o 12x x (k=13 ax’ 12x | M Aloe
[4]
dv 2 dyv ,
V=x’ = — =3 — =3x
(b) X i X X x| B1
dv  dvV  dx F 2 dv  dx MA1;
— e — = 3| =— ;= 2 Candidate’s — x —; % ’
at ~dx |-\3)(J.|' X andeEes o “ At | a1y
As x=V7, then ":: V7 AG Use ofx = V! to give % =2V7 | A1
[4]
(Nlﬂre]wst:i;n Scheme Marks
Aliter
(b) |x=V& S=6x2 = S=6V¢ S=6V' | Bl
Way 2
E:drv—d Drﬁzl 1 ds =4V ¢ ﬂ;l\f% B1
dv ds 4 av d 4
dv  dS dv 1 2 ds dv
— =k = 8| ——1:= = -2V AG — = 3 :
TR [W—U’ = Candidate’s -2 x o ; 2V | M1; A1
In ePEN, award Marks for
Way 2 in the order they appear
on this mark scheme.
[4]
g;‘;ﬁ;gﬂ Scheme Marks
Aliter | similar to way 1.
B dv . dv -
b V=ax! = =5 3% = 3x" | B1
() dx dx
Way 3
dav dv dS dx . 1) dv dS dx M1;
= X8| —|:= 2 Candidate's — « — ) !
gt “ax “atfas T [uxg X andidate’s %Gt a5’ X | a14
As x=V" then % =2V7 AG Use ofx = V*, to give % = 2V7 | A1
[4]
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Question 4: June 08 Q3

Connected Rate of Change

(:{uesnon Scheme Marks
Number
: d4
(a) | From question. e 0.032 Bl
lAd=7x" = d—:=,‘2n B1
dv dd  dd 1 [ 0016
—_—=—+— = (0.032)—; {=
dr dr  dx (' ')Z,Tx' | x| M
When x=2cm, & - 2010
d 2x
dx <]
Hence, Trie 0.002546479... (cms™) Alcso(4)
®) | V=ax*(5x) =57x° B1
% 15722 BI fi
=
dV dV dx » [ 0.016 |
e S UV S e S -~ - _‘= 441
T 157 x°. = l = 0.24x] M1
When x=2cm, 3 =024(2) =048 (cm’s™
en x=2cm, E=0_4(_) =048 (em’s™) Al (4
(8 marks)
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Question 5: Jan 09 Q5

Connected Rate of Change

Question

Number Scjaae s
r 16 2h Uses simuilar triangles, ratios or
(a) Sxm:lanmnglcsa—=2—4- 3 trigonometry to find either one of these | M1
WO expressions oe.
3 . _;
Loy 1 (ﬂ) LIPS Substitutes r = into the formula for the |
3:03 27 volume of water V.
(2)
... B d
b —=8 | B1
(b) | From the questy 5 = 8
v 12k _Axk’ & _vxk’ - 4xk’ | o
dh 27 9 dh 27 9
; v dv
Candidate’s — = —; | M1;
& _dv v > _ 18 ST
&~ d Tdn T aan Ak g fBAR Yoo 8 oo 18 o >
27 axh’ ah’ -
1
dh 18 1 18 =
When h=12, < = e ———
dt  144r 8z ity | 3= | Atoekw
Note the answer must be a one term exact value. (9)
Note, also you can ignore subsequent working
18
144rx
(7]
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Question 6: Jan 10 Q6

Connected Rate of Change

Question
Number Mo Macks
dA
— =15 B1
dr
A=1r' = %—?er B1
When A=2
2=mr" = r=,/— (=0.797884 ) M1
dd _dd dr
d dr df
15=2ar— M1
&__15 0299 awrt 0299 | o4
d 272
[5]
Question 7: June 11 Q3
Question
Number Scheme Marks
(a) %=%ﬂh—l[}l: or equivalent M1 Al
1 A
dar 1 2 3
At h=0.1, E=E;r(0.l)—;r(0.l) =0.047 ? M1 Al 4)
dh &V ¥ 1 T S
b —_——— = 3 S or —— =+ thewr a)
®) d d& dh 800x§;rh~;rh' : = et
dh x 25 1
d 800 = 32 o ad @)
[6]
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