STEM | Exam Builder

( N\ )
Total marks
Mark scheme
Differentiation
Additional Mathematics 0606 - Questions from Paper 1 and Paper 2 73
g J J
MARKS FOR EACH QUESTION
1 2 3 4 5 6 7 8 9 10 | Total
4 5 6 7 8 8 9 9 10 7 73
Question 1 [4]
|
. 3 Bl
1 (@ 3or n [1]
(ii) d_y: 3sm2t (= 3s1nt) M1 M1 correct substitution in d_y:d_yxﬂ 0.€.
dx 4cos” ¢ 3 dx dr dx
3sin—
6
3 DM1
=05 Al DMI for use of their *3* and substitution of .
[3] 6
Question 2 [5]
2 B1
i(sin2 Xx)=2sinxcosx soi
dx
cos x x their(2sin xcos x) + M1

) FT their i(sin2 x)
(their —sinx) xsin” x dx

cos x x their(2sin x cos x) + (—sin x) x sin” x Al FT their %(Sinz X)

1ISW

M1 | FT their derivative
%y = their(2sin3cos® 3 —sin’ 3) or better “r

0.274h or Al | dep on correct derivative seen

0.2738][08...]4 where the coefficient of 4 is
rot to 4 or more sf
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Differentiation - Mark scheme

Question 3 [6]
3(1) 3x%sin2x — x° x 2cos2x 3 | M1 Quotient rule
. 2 A2/1/0 minus one each error
(s1n2x) isw
3(ii) o B1
=— [=048...
4 64 [ ]
dy 3n’ B1
YT =1.85]0e
de 16
32 o B1 | cao
y =X
16 32
[y=1.85x-0.97]
Question 4 [7]
4 Attempts product rule M1
dy = 2cosx — 2xsinx oe Al
When x =7, Y- DM1 FT their b
dx X=T7
Gradient of normal: % Mi FT -1
theird—y
dx X=T7
y+2m= %(x — 1) oe A1l | FT their normal gradient
(5m, 0) or (0, —%n) o€, sol Al
. 25 , Al
Area of triangle POQ: Tn nfww
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Question 5

Differentiation - Mark scheme

[8]

5(a)

Correct statement for area e.g.

1
1r’a =9or 57 =9

B1

Finds an equation that can be used to

. 18 1
eliminate « or s €.g o =—2 or r&e. =— Oor
r r

M1

Correct substitution and completion to given
answer e.g.

P=2r+rxg=2r+§
r r

Al

5(b)

. 18 .
Correct derivative: 2 — — oeisw
r

B1

18

2-— - = 0 and solves for r
r

M1

dpP
FT their o = 0 providing of the form
r

n
2+ —- where n and k are non-zero
r

integers
r =3 only soi Al
P =12 only soi Al
Al | dep on r = 3 and no other value

[2nd derivative =] % oe
r

and

which is positive for r =3

—minimum

or

as r > 0 [2nd derivative =] > 0 —»minimum
or

[2nd derivative =] z—? oe —minimum

OR

correctly finds the values of the first
derivative at 3 + & where & is small —
minimum

stemexambuilder.com

Page 3 of 8



Differentiation - Mark scheme

Question 6

[8]

d—y=3x2+3x—2
dx

M1

Allow one error in the coefficient of x?or x

Gradient of tangent at 4 = —2 nfww

Al

Gradient of normal at 4 = %

M1

Dep for an attempt —1 + their gradient — must
come from differentiation

x=1and xz—g nfww

Equation of normal is y — 1 = 1y M1 | Dep for the normal equation using their normal
2 .
dient and (0, 1
oc gradient an ( )
1 ; 3, M1 | Dep For solving simultaneously curve with
1+§x=x +Ex —2x+1 normal
FT their normal equation
x(2x* + 3x — 5) = 0 oe nfww Al
[x](x—1D(2x+5)=0 M1 | For an attempt solve their 3-term quadratic or
trying to solve their cubic using long division
Al
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Differentiation - Mark scheme

Question 7 [9]
7(1) In(2x+1)=In(2x-1) Bl
7(ii) attempt to differentiate M1
dy _ 2.2 " Al | all correct
dx 2x+1 2x-1
attempt to obtain in required form DM1
16x% -8 Al | Al all correct
a1
M
(i When Y_ 0,16x* -8=0 setting Y_ 0 and attempt to solve
dx dx
1 | Al
X=—= on
g y
7(iv) &y 32 x( 4x? — 1) _ 8x(1 6x° — 8) M1 | attempt .at second .derivative and
—== > conclusion or equivalent method
dx (4> -1)
42 ¥ Al
When x = —= is + ve, SO minimum

1
\/5 2

stemexambuilder.com

Page 5 of 8



Differentiation - Mark scheme

Question 8 [9]
8(a 1 3 3 3 1
@ 4 ((x+5)><;><2(2x+1)2—(2x+1)2j B1 for EX2(2X+1)2 oe
Y _
E N ( 4 5)2 M1 for attempt to differentiate a
quotient or product
Al for all terms other than
3 1
EX 2(2x+1)2 correct
(2 1)1 Al
+1)2
\ =) —(x+14)
(x + 5)
8(b B1 ;
(b) When %20, x=-14 and x =-0.5 but FT on their (x+14)
x 2> 0 so no stationary point
8(c 2 d
(©) S\BP 15\/§p or 0.722p M1 for calculation of 4 when
12 7 36 dx
x =1 and multiplication by p
8(d 2 d
(@) 25\/3 or 1.80 oe M1 for multiplication of their 4
24 dx
calculated in (c) by 2.5, must be
numeric

stemexambuilder.com Page 6 of 8



Differentiation - Mark scheme

Question 9 [10]
9 () AB =2rsin@ B1
or \/r2 +7r2 =2r?cos26
rsin26
or ————
sin (n — (9)
2
. rsin26
cosd
(ii) 2rsin@ +2rf =20 \% 01 for use of (i) + arc length = 20, oe
10
r= O+sind Al must be convinced
(i) dr 1()(1 +cos 0) M1 for a correct attempt to differentiate
@ = _m A2,1,0 | —1 each error
When 6’22, iz—17.8 Al allow awrt —17.8
6 dé
(iv) dr =15 B1 may be implied
dt
dé _dr dr M1 foruseof#
dt - dt ) dg thell’ (111)
i—0=—0.842 Al allow —0.84 or —0.843
t
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Differentiation -

Mark scheme

Question 10 [7]
10a) | PO _12-h M1
8 12
(12 —h)z Area APOR
r = oe
12 1643
- Al
PO= 8(12-h) oe
12
2
or Area APQOR = 1643 (%) oe
1 (8a2-mY . n M1 | FT their PQ or Area APQR providing of correct
V= E X (T\J X Slngx h oe structure
2
or 1633 (Hj Xh
12
Al
4 =§(h3 — 24K +144h)
10(b B1
© | =£(3h2 —48h +144) FT their V =£(h3 — 24k +144h) if of the
dhn 9 9
same structure
oy ) M
their o 3h” —48h+144)=0and must be a 3-term quadratic; must be an attempt
factorises/solves ata derivative
4 oe identified as the only solution; cao Al
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