STEM | Exam Builder

r

Mark scheme

Stationary points

Additional Mathematics 0606 - Questions from Paper 1 and Paper 2

N A
Total marks

72

MARKS FOR EACH QUESTION

1 2 3 4 5 8 9 10 | Total
4 6 6 7 8 8 8 9 72
Question 1 [4]
1 d_ Ix — 16 M1 for attempt to differentiate
dx Al all correct
When — =0, DM1 | for equating %to zero and an
attempt to solve for x.
x=2,y=12 Al A1 for both, but no extra solutions
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Stationary points - Mark scheme

Question 2 [6]
2 attempt to differentiate quotient or equivalent M1
product
1 ! B1
%(2x —1)2 =(2x—1) 2 for a quotient
d L 3
E(ZX —1) 2 =—(2x-1) 2 for a product
s Al | All other terms correct
4 \/2x—1—(x+2){(2x—1) 2}
cither 2 = >
dx (v2x-1)
i 3
or o (2x-1)2 (x4 2){(2x _1)-2}
dx
When dy 0, 2x—l=x42 M1 | equate to zero and attempt to solve
dx
x=3 Al
5 Al
=5, =,224
SN
Question 3 [6]
3 d 2x+2 2 - 2
a _ . - Bl for d(—In(x +2x)): 1 < £(x)
dx X" +2x x4 2x
soi
Equates their first derivative to 0 and M1

simplifies as far as 2(x + 1) = x (x+ 2) oe

FT their d_y
dx

x*)—=2=0o0rx*=2 Al
x= 2 [x=-+2] Al
Justification that the negative solution B1

should be rejected e.g.
x=-42

resultsiny =2 — In(2 — 2\/5)
which is impossible
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Stationary points - Mark scheme

Question 4 [7]
4 () dy — 3sinX +2cost Ml M1 for attempt to differentiate

2 2 Al, Al | Al for each correct term

When Y 20, tan ¥ = 2 M1 | M1 for their & =0
dx 2 3 dx
x=1.18 Al Al correct solution only
W d?y 3 x . x )
(ii) = —ECOSE —sin 5 Mil M1 for a valid method — needs to be seen,
2
When x = 1.18 jx—f is —ve (~1.8)
Maximum Al
[7]
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Question 5

Stationary points - Mark scheme

[8]

5(a)

-3
Y a2
dx

oe, ISW

B2

B1 for d_y =64x+k " or
dx

d—yzkx—ZX%
dx

constant

where k is a non-zero

or

SC1 for d_y = 64)6—2)(3 +c
dx 8

d
their Ey = 0 and attempt to solve

M1

FT their derivative providing it has two
terms and at least one term is a correct
power of x

(0.25, 4), (-0.25, 4) nfww, isw

A2

Al for either stationary point correct
or for x =% 0.25 nfww

or, if % =64x—16x"", then award

SC2 for(iL,gj oe or
V27 4

SC1 for either of these stationary points

or x=*— o¢

1
V2

5(b)

Correct second derivative:
d? 3 _ )
—); =64+=x"oe, isw
dx 4

M1

d
FT their ay = mx+nx" where m # 0

and n # 0 seen in part (a)

4 4
64+§ l =256 or 64—1—E l >0
4\ 4 4\ 4

or

dzy dzy
when x = 0.25 FZZ% or @>Ooe

and minimum [points] oe

OR
-4 -4
64+§(—lj =256 or64+§(—lj >0
4\ 4 4\ 4
or
dzy dzy

when x =-0.25 g=256 or @>O oe

and minimum [points] oe

OR

d’y 3

—= =64 +—— and this is positive for an
& 4x" P Y

value of x and minimum [points]

A2

dep on x = £0.25 nfww in part (a)

Al dep on x = 0.25 or x =-0.25 nfww in
part (a) for correctly showing or stating
d’y

@[z 64 + 4—34} is positive
X
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Stationary points - Mark scheme

Question 6 [8]
6(a) dy 3 B2 | B1 for the first term correct and
e ; +2x—7 one other term correct
or for all terms correct with extra
terms seen
dy M1

Equates their ™ to zero and rearranges to 3-term

quadratic in x

Solves their 3-term quadratic M1 | Dep on previous M1
x=0.5, 3 nfww isw Al | no extra solutions
6(b 2 M1
(®) &y = _3 +2 FT their Y providing B1
dx? x? dx
earned in (a)
2 2 Al
x=0.5, jx—i}<0%max or jx—{=—10—>max
2 2 Al
x=3, d—);>0+min or d—)2}=2—>min
dx dx 3

Alternative method

Considers gradient at x — # and x + /& for x = 0.5 or (M1)

. dy .
x=3 [Where his Small] FT their a prOVIdlng B1

earned in (a)
or

Considers y-values at x — 2 and x + /4 for x = 0.5 or
x =3 [where & is small]

Correct conclusion for one turning point (A1)
max atx=0.5 or min atx =3

Correct method and conclusion for second turning point (A1)
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Stationary points - Mark scheme

[8]

Question 7
7 differentiation to obtain answer in the form M1
2 2
p(3x2 + 8)3 or qx(3x2 + 8)3
2 B1
6x(3x” +8)°
d 2 A1l | all correct
= =256x(3x7 +8)
dy L DM1 2
When —=0 only solution is x=0 qx(3x2 + 8)3 =0 and attempt to solve
x=0 and 3x* +8 = 0 has no solutions Al
Stationary point at (0,32) Al
correct gradient method with substitution of x M1
values either side of zero or equivalent valid
method
correct conclusion from correct work using a Al

correct d
dx
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Stationary points - Mark scheme

Question 8 (8]
8(a) 2 1 3 2
1(6}6)(3)62 - 5) 3 (x + 4) - (3x2 - 5)3 B1 for l(6x)(3x2 - 5) 3 soi
3 or 3
( X+ 4)2 M1 for attempt at differentiation
) of a quotient or valid product
l(6x)(3x2 _ 5)73 (x+ 4)*1 Al for all other terms correct
3
1
+ (3% -5) (—(x +4)7 )
(2x(x +4)- (3x2 _ 5)) M1 | M1 dep on previous M mark for
simplification of their numerator
Allow one sign slip but must be
dealing with two quadratic terms.
—x> +8x+5 Al
2
(327 =5)3 (x+4)
8(b) 2 +8x+5=0 oe M1 | Allow for use of their quadratic
together with attempt to solve numerator from part (a)
4421 2 | A2 for both
8+/84 8-+/84
Al for or oe
2 2
Question 9 [8]

stemexambuilder.com

Page 7 of 9



Stationary points - Mark scheme
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9(a) Correct derivative 2 | M1 for an attempt at the quotient or
A ¥ =1)_ (D) - =D I?Affiulclt rule t
dr x% +1 (x% +1)? Wy corree
2x(x2 +1)7l —2x(x2 —1)(x2 +1)72
Correct derivative 2 dy 21 3
3 Dep M1 for —= f
d_y=4(xj —lj [(f #0297 —1><2x>j ep MI for 3 "(xz +J <1
dx X+l (" +1) where f(x) is their attempt to differentiate
or Al fully correct
) 3
x -1 2 4\ 2 2 1\
4(x2 +J (2x(x +1) =2x(x* —1)(x* +1) )
2 1\3 Al
Correct completion to 16x(x" ~1)”
(x*+1)°
Alternative
Correct derivatives (2) | M1 for either correct
u=(>-1" du=4(x*-1) x(2x) oe OR for
and du =4(x* —1)’ xg(x) where g(x) is an
v=(x"+1)* dv=4(x" +1)’ x(2x) oe attempt to differentiate x* —1
and
dv=4(x* +1)* xh(x) where h(x) is an
attempt to differentiate x* +1
Correct derivative (2) | M1 for an attempt at the product or
dy _ quotient rule
dx
(¥ + D x4(x* =1’ 2x) - (x* =1)* x4(x* +1)*(2x)
(@ +1*)
or
4(2)6)()62 —1)3 (x2 + 1)4 -
4(2)()(x2 - 1)4 (x2 + 1)75
2 133 (A1)
Correct completion to 16x(2x—1)
(x*+1)°
9(b)(1) their 16x(x* —=1)* =0 B1 | FT their 16
g 2 _
therefore x =0, x> —1=0 — x=*1 oe Allow for their 16x(x" ~1)=0
9(b)(ii)) | Any two of M1 | or equivalent. Must show change in the
sign of first derivative around the
v | 21<x<o0 0 0<x<l1 stationary points
d MO only if second derivative is used
L4 positive 0 negative
dx
X 0<x<1 1 x> 1
A




Stationary points -

Mark scheme

U)/ . o
— | negative 0 ositive
dr g p
X x<-1 -1 -1 <x<0
dy . 0 "
— | negative ositive
dr g p
x =1 and x =—1 are minimum points Al
Question 10 [9]
10() In(2x+1)—In(2x—1) Bl
10(i1) attempt to differentiate M1
dy 2 2 " Al | all correct
dr  2x+1 2x-1
attempt to obtain in required form DM1
16x% —8 Al | Al all correct
C4x? -1
10(iii M1 .
(iii) When % =0, 16x*-8=0 setting Y =0 and attempt to solve
1 | Al
X=—= on
NG y
10(iv) dzy 32 x( 4y — 1) _3 x(16 2 8) M1 | attempt .at second 'derivative and
—== > conclusion or equivalent method
dx (4> -1)
1 42 Al
When x=— d—J; is + ve, so minimum
2
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