STEM | Exam Builder

( (
Total marks
Mark scheme
Connected rates of change and small changes
Additional Mathematics 0606 - Questions from Paper 1 and Paper 2 50
g g J
MARKS FOR EACH QUESTION
1 2 3 4 5 8 9 10 | Total
3 4 4 5 5 6 6 6 50
Question 1 [3]
d
1 @ Y 3c0s3x Bl
dx
.. dy . T
(ii) Uses 0y =| attempt ata xOx with x = 3 and Ox=p. M1
1.5p AlWonk [3]
Question 2 [4]
2 ) 3or3 Bl
@) or 1 [1]
(ii) d_y: 3sm2t (: 3s1ntj Ml M1 correct substitution in d_y:d_yxﬂ o.e.
dx 4cos” ¢ 3 dr dx
3sin ©
_ 6
3 DMI
=05 Al DMI for use of their *3° and substitution of = .
[3] 6
Question 3 [4]
|
B1,B1
3 (%=J4izr+107r A
dr MI Their ™
Use %zﬁxi with r =6
dt dr dr
6.8 Al Rounds to 6.8
[4]
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Connected rates of change and small changes - Mark scheme

Question 4 [5]

d . . .
—(sin® x) = 2sinxcosx soi

cos x X their(2sin xcos x) + M1
( ) FT their i(sin2 x)
(their —sin x) x sin” x dx

cos x x their(2sin x cos x) + (—sin x) x sin” x Al FT their i(sinz X)
isw dx

M1 | FT their derivative
%y = their(2sin3cos’ 3 —sin’ 3) or better e SETvE

0.274h or Al | dep on correct derivative seen

0.2738][08...]2 where the coefficient of /4 is
rot to 4 or more sf
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Connected rates of change and small changes - Mark scheme

Question 5 [5]
5 Substitutes y = 4 and rearranges to correct 3- B1
term quadratic 3x* —2x—1=0 oe
Solves their 3-term quadratic in x as far as M1
X=...
B1
d_y =-2x%=2x"oe, isw
dx
0.01 (dy M1 | FT their derivative and their x, providing
o their| — or better their x>0 and their x # 4 unless 4 is a
x= their 1 genuine solution of their 3-term quadratic;
must see a power decrease for attempted
differentiation in two out of the three
terms
1 oe as the only solution Al | dep on all previous marks being awarded
400
5 Alternative method
1 (B2) 2
X= Bl fory = (CAln or better
Jr-1 x?
24+J4-4(y-1)(-1
orx:1+\/; or for x = & -DED
y-1 2(y-1)
—-1- —2—\/4-4(0-
or x= ! \/;0e or for x = ( y)
-y 2(1-y)
dr o1 ) (M1) L
—=—(r-1) {—y } oe isw Rl N SN
dy 2 2
X or d_ = (1 )2
1 — Ly -y
(y—l)[zy ZJ—(HJ}) 0
or —= > oe
dy -1
S dr (M1) | FT their derivative ;
—— =their| — or better
0.01 dy y=4 must have attempted derivative
(A1) | dep on all previous marks being awarded

—L oe as the only solution
400
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Connected rates of change and small changes - Mark scheme

Question 6 [5]
6 dS dS dr ds . B1
—=—x— or —=65s01
de dr dt dr
S =2mr(4r) or 8mr’ Bl
16nr =6 M1 | FT their S = knr? with k a positive

integer to give 2knr =6

. Al
r=—— oe, iswW
161
Al
S =i oe, 1SW
8n
Question 7 [6]
7 B1

i(sin 3x)=3cos3x soi

u = (1+sin3x)* M1 | FT their 3cos3x

du . 3
— =4(1+sin3x) (3cos3x
( ) ( )

soi
1 M1 . du . dv

G Jx (4(1+sin3x)’ (3cos3x)) - (1 +sin3x)°* x%x 2 FT their — ortheir — but
a - ( \/7)2 not both

X
Correct derivative Al
Evaluates their derivative at x = 1.9 and M1
multiplies by 4
0.651Ah Al
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Connected rates of change and small changes - Mark scheme

Question 8 [6]
8(a) [ q(+3 B1
M:} 3x* and x = /512 soi
| dx
OR
Q) |1,
| dVv 3
de dV_ dx . B1
—=—X— 0e, soi
dr dt
480 M1
~ oe FT their d—Vzk(g)2
3(8) dx
2
or & k(512) 3k £0
drv
2.50e Al
8(b) 12(8) X their2.5 soi M1 | FT their 8 provided it is not 512
240 Al | FT provided at least M1 earned in (a)
Question 9 [6]
9 3
(x+2)( Ox j—ln(3x2—1) B1 for — 0¥
dy _ 3x” -1 3x° -1
dx (x+2)° M1 for correct attempt at differentiation
or of a quotient or a correct product
6x (x+2) —(x+2)7 ln(3x2 _1) A1 for all terms apart from — -
(3 3x° -1
X —1)
correct.
oe
_ M1
When x = ’d_y:9 In2 Foruseofleintheird—y,mustseea
dx 9 dx
substitution if in decimal form unless
0.923 obtained from a correct derivative
2 h .
de__Oh or exact equivalent M1 for —————, withx =1
dt 9-In2 . ( —ln2j
their
substituted in
AQ if using small changes
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Connected rates of change and small changes - Mark scheme

Question 10 [6]
10 B2 | must be seen
Y =—sec’(1—x)oe
dx d
Bl for 2 = ksec’(1-x)oe, k= -1
dx
or
SC1 for d_y =—sec’l—x or
dx
d
& o sec?(1-x)+c
Solves 3=2+tan(l —x) as far as M1
l-x=tan'l
1-x:§ isw or 0.7853[98...] Al
x=1—% isw or 0.2146[01...]
Correct use of chain rule and correctly writes M1 | dep on at least B1 and an attempt to
in terms of cosine or tangent: solve 3=2+tan(1—-x)
their(—l) ]
————2 —x0.04 oe, soi or
2 . T
cos”| their —
e
z‘heir(—l){l +tan” [their%j} % 0.04 oe soi
—0.08 oe, nfww Al | dep on all previous marks awarded
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